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(54) PHOTOSENSITIVE COMPOSITION AND PATTERN FORMING METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To form a resist pattern 
wliich has excellent transparency to a short wavelength 
light, high durability against dry etching, good adhesion 
property and resolution and which can be developed with 
an alkali, by bonding carbons which constitutes a 
bridged alicyclic skeleton in a resin with oxygen through 
a double bond. 

SOLUTION: The resin as the base component in the 
photosensitive compsn. has a bridged alicyclic skeleton 
consisting of a combination of two or more rings selected 
from among five-member, six-member and seven- 
member rings in its structure. One carbon which 
constitutes the bridged alicyclic skeleton is bonded 
through a double bond to oxygen. The resin is prepared 
by polymn. of compds. expressed by the formula as monomers. In the formula, R is an 
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acryloyl or methacryloyi group, and one ring which constitutes the bridged alicyclic skeleton 
may be a lactone ring. By using the bridged alicyclic skeleton having a lactone ring, alkali 
solubility, durability against dry etching and adhesion property can be further improved. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The photosensitive constituent which is a photosensitive constituent which contains at least 
the resin which contains in structure the owner bridge alicyclic frame which consists of combination of 
at least two or more rings chosen from the group which consists of 5 member rings, 6 member rings, and 
7 member rings, and a photo-oxide generating agent, and is characterized by at least one carbon which 
constitutes the owner bridge alicyclic frame in the aforementioned resin having combined with oxygen 
through a double bond. 

[Claim 2] The aforementioned resin is a photosensitive constituent given in claim 1 term characterized 
by including the unit by which a polymerization is carried out from the monomer which consists of the 
acrylic-ester compound or methacryUc-ester compound which has the owner bridge alicyclic frame 
which consists of combination of at least two or more rings chosen from the group which consists of 5 
member rings, 6 member rings, and 7 member rings. 

[Claim 3] The aforementioned resin is a photosensitive constituent according to claim 2 characterized by 
including the unit by which a polymerization is carried out from at least one sort of compounds shown in 
the following general formula (la), (lb), (2a) or, and (2b) at least. 
[Formula 1] 





(1a) 



(1b) 



(However, R shows an acryloyl machine or a methacryloyl machine here.) 
[Formula 2] 

rOR 




(2a) 



(2b) 
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(However, R shows an acryloyl machine or a methacryloyl machine, and Rl and R2 show an alkyl 
group or an acidolysis nature machine.) 

[Claim 4] The photosensitive constituent according to claim 1 characterized by at least one of the rings 
which constitute the aforementioned owner bridge alicyclic skeleton of the aforementioned resin being a 
lactone ring. 

[Claim 5] The aforementioned resin is a photosensitive constituent given in claim 4 term characterized 
by including the unit by which a polymerization is carried out from the monomer which consists of the 
acrylic-ester compound or methacrylic-ester compound which has the owner bridge alicyclic skeleton 
which consists of combination of at least two or more rings chosen from the group which consists of 5 
member rings, 6 member rings, and 7 member rings. 

[Claim 6] The aforementioned resin is a photosensitive constituent according to claim 5 characterized by 
carrying out a polymerization from at least one sort of compounds shown in the following general 
formula (3a), (3b), (3c) or, and (4) at least, and including a unit. 
[Formula 3] 
OR 




(3a) 



(3b) 



(3c) 



(However, R shows an acryloyl machine or a methacryloyl machine here.) 
ITormula 4] 
Rt 0 




(However, Rl shows an acryloyl machine or a methacryloyl machine here.) 

[Claim 7] The aforementioned resin is a photosensitive constituent according to claim 1 characterized by 
being a kind at least among polyester and a polyacid anhydride. 

[Claim 8] The aforementioned resin is a photosensitive constituent according to claim 1 characterized by 
using the monomer which is desorbed from owner bridge alicycle from an acid as a copolymerization 
component, and can generate a carboxylic acid. 

[Claim 9] The aforementioned resin is a photosensitive constituent according to claim 1 characterized by 
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using the monomer whose solubility over water is O.lg / Ig of water or less as a copolymerization 
component. 

[Claim 10] The pattern formation method characterized by a resist using a photosensitive constituent 
according to claim 1 in the pattern formation method which forms a resist film on a substrate and forms 
a pattern by heating and developing negatives with an alkaline-water solution further after exposure by 
actinic rays. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the photosensitive constituent 
and the pattern formation method which are used for micro processing in manufacturing processes, such 
as a semiconductor device. 
[0002] 

[Description of the Prior Art] In the manufacture process of electronic parts including LSI, the ultra-fine 
processing technology using photo lithography is adopted. That is, a photosensitive constituent is first 
applied on a substrate etc., a resist film is formed, alkali development etc. is processed and a resist 
pattern is formed, after exposing pattern light to the resist film subsequently obtained. Then, the line and 
aperture of detailed width of face are made with carrying out dry etching of the front faces, such as a 
substrate which exposed this resist pattern as an etching-proof mask, and ashing removal of the resist 
film is carried out at the last. 

[0003] Therefore, generally the resist film used here is asked for high dry etching resistance. From such 
viewpoints, the photosensitive constituent containing an aromatic compound is widely used as a resist 
until now, and many things which used as the base resin the phenol resin which is specifically alkali 
fusibility are developed. 

[0004] On the other hand, with high-density integration of LSI etc., ultra-fine processing technology 
which was mentioned above has attained to even sub quarter micron order in recent years, and the bird 
clapper will be expected still more notably by such detailed-ization fi-om now on. For this reason, short 
wavelength-ization of the light source in photo lithography is advancing, and formation of the detailed 
resist pattern by the 5 time higher-harmonic light of an YAG laser with an ArF excimer laser light which 
is the present wavelength of 1 93nm, and a wavelength of 21 8nm is tried. 

[0005] However, in the photosensitive constituent which used as the base resin the phenol resin which 
was common until now, there is an inclination for the optical absorption in a benzene nucleus to be 
large, to short wavelength light as mentioned above. Therefore, when it was going to form the resist 
pattem, it was difficult at the time of exposure to have made light fully reach even the substrate side of a 
resist film, and in the pattem with a pattem configuration good as a result, it was highly precise and it 
was difficult [ it ] high sensitivity and to form. 

[0006] Development of the photosensitive high constituent of transparency also suitable for the photo 
lithography using the 5 time higher-harmonic light of ArF excimer laser light or an YAG laser is 
strongly desired in response to such a background. 

[0007] The example which formed the resist pattern in alkali development is shown using the polymer 
which carried out copolymerization to the compound with which it changes to aromatic compounds, 
such as phenol resin, and the photosensitive constituent using the alicyclic compound attracts attention 
fi-om such a point recently, for example, dry etching resistance and the transparency over short 
wavelength light have the adamantane skeleton which is an owner bridge alicyclic compound as a base 
resin of a good photosensitive constituent in JP,4-39665,A, and other acrylic-ester system compounds 
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which give solubility. Moreover, the photosensitive constituent using the compound which has the 
tricyclo deca nil structure which is an ovmer bridge alicyclic compound is known by JP,7- 199467, A. 
[0008] However, when forming a resist pattem in alkali development by making into a resist the 
photosensitive constituent which uses these alicyclic compounds as a base resin, since the hydrophobic 
property is very large, alkali solubility is greatly different between soluble machines, for example, a 
carboxylic-acid machine, and various problems generate alicycle structure like an adamantane skeleton 
or tricyclo deca nil structure. 

[0009] for example, the dissolution partial also in the definition fall which comes from the swelling after 
the development of a resist pattem while the dissolution and removal of the predetermined field of a 
resist film will become uneven and causes the fall of a definition at the time of development, and the 
field in which a resist film should remain - being generated ~ a crack and a front face ~ that arises 
Moreover, an alkali solution permeates the interface of a resist film and a substrate, and a resist pattem 
often exfoliates. Furthermore, in the phase separation for the portion which has alicycle structure in a 
polymer, and a soluble machine, for example, a carboxylic-acid base, tending to progress and uniform 
resist liquid's being hard to be prepared, the application nature is not enough, either. 
[0010] In order to decrease the hydrophobic property of these alicyclic compounds, the example (JP,10- 
3 169, A) which introduced the substituent (JP,7-252324,A) and nitro group which introduce a mild acid 
substituent into an alicyclic compound, or have (JP,9-120162,A) and OH basis, and the sulfonyl 
machine is known, and it is known also in which these compounds that the remarkable improvement of 
solubility and the adhesion will be carried out. 

[001 1] However, it tums out that condense with other substituents in a resist and it has a fault of a 
negative-ized plain-gauze cone moreover OH basis becomes easy to cause the swelling in a resist 
pattem, other substituents, on the other hand, have two or more oxygen atoms, and the fall of dry etching 
resistance is produced in many cases since reactivity with etching gas is high. 

[0012] Moreover, the principal chain resolvable-type alicycle resist material shown in JP, 10-1 71 120, A 
also had some problem in adhesion. When many OH bases were introduced into alicycle that this should 
be improved, in order for a resin to construct a bridge and form 3 dimension, there was a problem of 
causing a soluble fall. 
[0013] 

[Problem(s) to be Solved by the Invention] Then, it has high dry etching resistance, and this invention 
can carry out alkali development and aims at offering the photosensitive constituent and the pattern 
formation method of forming the good resist pattern of adhesion and a definition while a problem is 
solved like the above in the conventional photosensitive constituent and the transparency over short 
wavelength light is excellent. 
[0014] 

[Means for Solving the Problem] this invention is a photosensitive constituent which contains at least 
the resin which contains in stmcture the owner bridge alicyclic skeleton which consists of combination 
of at least two or more rings chosen from the group which consists of 5 member rings, 6 member rings, 
and 7 member rings, and a photo-oxide generating agent, and is a photosensitive constituent 
characterized by at least one carbon which constitutes the ovmer bridge alicyclic skeleton in the 
aforementioned resin having combined with oxygen through a double bond. 
[0015] Moreover, this invention is the pattem formation method characterized by using the 
aforementioned photosensitive constituent as a resist in the pattern formation method which forms a 
pattem by forming a resist film on a substrate, being actinic rays, heating after exposure, and developing 
negatives with an alkaline-water solution fiirther. 

[0016] That is, in this invention, what contains in structure the owner bridge alicyclic skeleton (it 
considers as an "owner bridge alicyclic skeleton" below) which consists of combination of at least two 
or more rings chosen from the group which consists of 5 member rings, 6 member rings, and 7 member 
rings as a base resin of a photosensitive constituent is used. Thereby, the dry etching resistance of a 
photosensitive constituent and the transparency over short wavelength light are reconciled. 
[0017] Moreover, at least one carbon of the carbon which constitutes the aforementioned owner bridge 
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alicyclic skeleton has combined with oxygen through a double bond, namely, >C=0 is introduced into 
the aforementioned owner bridge alicyclic skeleton. This aims at improvement in the alkali solubility 
and dry etching resistance of a photosensitive constituent, adhesion, and a definition. 
[0018] it is not rich in reactivity like [ at the time of introducing the substituent which can give the 
hydrophilic property which was similar when the resin which introduced >C=0 into the owner bridge 
alicyclic skeleton in a resin was used and the substituent which has OH basis described in the 
conventional technology was introduced, and has OH basis ] ~ a sake - side reaction - depending - a 
negative — izing - a reaction -- being generated - being hard . Since it is fiirthermore hard to swell to 
water, it will become desirable. Moreover, although it was easy to cause the fall of dry etching resistance 
when a nitro group and a sulfonyl machine were introduced, when >C=0 is introduced, comparatively 
high dry etching resistance is shown. 
[0019] 

[Embodiments of the Invention] The resin conceming the photosensitive constituent of this invention is 
explained below to a <resin>. 

[0020] The resin which is to the foundations in the photosensitive constituent of this invention contains 
in structure the owner bridge alicyclic skeleton (it considers as an "owner bridge alicyclic skeleton" 
hereafter.) which consists of combination of at least two or more rings chosen from the group which 
consists of 5 member rings, 6 member rings, and 7 member rings. 

[0021] The aforementioned owner bridge alicyclic skeleton may be the combination of the alicycle 
which has the same number, or may be the combination of the alicycle which has the different number. 
Moreover, the element which constitutes the aforementioned owner bridge alicyclic skeleton may 
contain elements, such as oxygen, sulfur, and nitrogen, in addition to carbon. 

[0022] Specifically as the aforementioned owner bridge alicyclic skeleton, steroid skeletons, such as a 
NORUBONIRU ring, an adamanthyl ring, a JISHIKURO pentane ring, a tricyclodecane ring, a 
tetracyclo dodecane ring, a BORUNEN ring, a decahydronaphthalene ring, a poly hydronalium 
anthracene ring, a TORISHI crane, and a cholesteric ring, tongue JUUSAN, JIGITAROIDO, a camphor 
ring, an iso camphor ring, a sesquiterpene ring, a SANTON ring, a diterpene ring, a triterpene ring, and 
steroid saponins are illustrated. 

[0023] At least one carbon which contains the aforementioned owner bridge alicyclic skeleton in 
structure, and constitutes the aforementioned owner bridge alicyclic skeleton combines with oxygen 
through a double bond, namely, the resin conceming this invention serves as >C=0. 
[0024] As for the resin conceming this invention, it is desirable to blend each component so that the 
amount of >C=0 may become 40 % of the weight or more among the solid content of a photosensitive 
constituent. This is because there is a possibility that the dry etching resistance of the resist pattem 
obtained may fall when it becomes difficult to obtain a resist pattem with good definition and adhesion 
in alkali development as it is less than 40 % of the weight. 

[0025] At least one of the rings from which the resin furthermore applied to this invention constitutes 
the aforementioned owner bridge alicyclic skeleton in structure, including the aforementioned owner 
bridge alicyclic skeleton may be a lactone ring. That is, -C(=0)-0- is included endocyclic. 
[0026] By having the owner bridge alicyclic skeleton which has such a lactone ring, fixrther 
improvement in the alkali solubility and dry etching resistance, and adhesion can be aimed at. 
[0027] Giving a hydrophilic property higher than the case where the substituent which has OH basis 
described that the owner bridge alicyclic skeleton of a resin is a lactone ring in the conventional 
technology, a sulfonyl machine, or a nitro group is introduced comes out. And since it is not rich in 
reactivity like [ at the time of introducing the substituent which has OH basis ], it is hard to produce the 
negative-ized reaction by side reaction. 

[0028] In this case, it is desirable that each component is blended so that the amount of the 
RAKUTONIRU machine of a resin may become more than 30 mol % in a resin. The inclination for the 
adhesion of the resist pattem obtained to fall in it becoming difficult to form a resist pattern's with good 
definition's and adhesion's in alkali development, if this is less than [ 30 mol % ] is also for being 
certain. 
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[0029] The resin concerning this invention can be obtained by the following (b) and the method of a (b). 

(b) Make some carbon of the alicycHc compound which has the aforementioned owner bridge aHcyciic 
skeleton oxidize by making a powerful oxidizer act first. The methylene carbon in the aforementioned 
owner bridge alicyclic skeleton oxidizes by that cause, and the alicyclic compound (alicyclic compound 
(A)) which has the aforementioned owner bridge alicyclic skeleton into which >C=0 was introduced is 
obtained. 

[0030] By making an oxidizer act furthermore, if you make it oxidize, the alicyclic compound (alicyclic 
compound (B)) which has the aforementioned owner bridge alicyclic skeleton from which -O- was 
introduced endocyclic and the owner bridge alicyclic skeleton became a lactone ring will be obtained. 
[0031] Next, the resin concerning this invention can be obtained by copolymerizing this with a single 
polymerization or other monomers by making into a monomer the alicyclic compound (A) or the 
derivative of (B) which introduced the basis which acts on an alicyclic compound (A) or (B) as a part for 
a bond part by the polymerization of a back process by making the aforementioned alicyclic compound 
(A) or (B) into a monomer. 

[0032] (b) The resin concerning this invention can be obtained by making some carbon of the resin 
which has the aforementioned owner bridge alicyclic skeleton oxidize by making a powerful oxidizer 
act. 

[0033] As a polymerization method indicated to the above-mentioned (b), the following [1] and [2] are 
mentioned concretely. 

[1] Carry out a polymerization under a radical polymerization, anionic polymerization, cationic 
polymerization, or Ziegler-Natta catalyst using the alicyclic compound (A) which is a monomer for 
compounding the resin concerning this invention, (B), or the compound which has a polymerization 
nature double bond as the derivative. The direction which carries out the polymerization of the monomer 
which generally has a polymerization nature double bond which has an alicycle group in a principal 
chain using Ziegler-Natta catalyst can obtain the polymer of the amount of macromolecules. However, 
even if the molecular weight of a resin is low, as long as even film production of the resin concerning 
this invention is possible, since it is satisfactory at all, the polymerization of it may be carried out using 
simple technique, such as a radical polymerization, and it may be used in the situation which the low 
molecular weight compound and the amount compound of macromolecules mixed. 
[0034] As a compound which has the above-mentioned polymerization nature double bond, a 
NORUBORUNIRUJI (monochrome) en, a tricyclo deca (monochrome) diene, or a tetracyclo deca 
(monochrome) diene is oxidized, and the compound which introduced >C=0 or -C(=0)-0- into at least 
one of the alicycle is mentioned. 

[0035] Moreover, a polymerization is easy in the compound which has the aforementioned 
polymerization nature double bond being an ester compound of alcohol or a carboxylic acid, and it is 
desirable. 

[0036] Furthermore, in the case of an acrylic-ester compound or a methacrylic-ester compound, by 
composition ratios with it, since a polymerization is possible, the compound which has the 
aforementioned polymerization nature double bond will become desirable. [ high and polymerization 
nature and ] [ arbitrary ] It is still more desirable when an acrylic-ester compound or a methacrylic-ester 
compound has an adamantane, tricyclodecane one and a tetracyclo decane, and a hydronalium 
naphthalene skeleton in a side chain at this time. 

[0037] By making into a monomer the general formula (la) shown below and the compoimd shovm in 
either of the (lb), if a polymerization is carried out, since especially the resin of this invention is 
excellent in dry etching resistance and adhesion, it will become desirable. 
[Formula 5] 
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OR 



OR 




(lb) 



(However, R shows an acryloyl machine or a methacryloyl machine.) 

In addition, a carbonyl group may be introduced into the 2nd place in the compound shown by the 
general formula (1). 

[0038] moreover - if the resin of this invention makes a monomer the general formula (2a) shown 
below and the compound shovra in either of the (2b) and a polymerization is carried out -- composition 
ratios with it ~ eye a polymerization possible hatchet - it will become desirable [ high and 
polymerization nature and ] [ arbitrary ] 
[Formula 61 



(However, R shows an acryloyl machine or a methacryloyl machine, and Rl and R2 show an alkyl 
group or an acidolysis machine.) Rl and R2 may construct a bridge partly, and they may form the ring 
compound. Moreover, the ADAMAN dust DIN machine may be introduced into the 2nd place. 
[0039] Moreover, by making into a monomer the compound shovra in the general formula (3a) shown 
below, (3b) or, and (3 c), if a polymerization is carried out, since the resin of this invention is excellent in 
dry etching resistance and adhesion, it will become desirable. 
[Formula 7] 
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OR 




0 



(Sa) 



0 



OR 




0 



(3b) 




(3c) 



(However, R shows an acryloyl machine or a methacryloyl machine.) 

In addition, a RAKUTONIRU machine may be introduced into the 2nd place in the compound shown by 
the general formula (3a), (3b), and (3c). 

[0040] Moreover, by making into a monomer the compound shown by the general formula (4) shown 
below, if the polymerization of the resin of this invention is carried out, since a polymerization is 
possible, it will become desirable by composition ratios with it. [ high and polymerization nature and ] 
[ arbitrary ] 
[Formula 8] 



(However, Rl shows an acryloyl machine or a methacryloyl machine.) 

[2] the compound which contains at least two or more one side of a hydroxyl and a carboxyl group as 
the alicyclic compound (A) which is a monomer for compoimding the resin concerning this invention, 
(B), or its derivative — using ~ this compound ~ carry out the polymerization at least of one side of the 
hydroxyl and carboxyl group of independent or others according to condensation with two or more 
compounds which it has, and obtain either [ at least ] polyester resin or a polyacid anhydride resin 
[0041] [2]-l : In the case of polyester resin, using the compound which has a monochrome hydroxy- 
monocarboxylic-acid skeleton as the alicyclic compound (A) which is a monomer for compounding the 
resin concerning this invention, (B), or its derivative, dehydration condensation can be carried out and it 
can be obtained. Or it uses with the multiple-valued carboxylic acid and polyhydric-alcohol compound 
which have at least two or more one side of a hydroxyl and a carboxyl group as the alicyclic compound 
(A) which is a monomer for compounding the resin conceming this invention, (B), or its derivative, and 
dehydration condensation may be carried out and it may be obtained. Or using the polyhydric alcohol 
and the multiple-valued carboxylic-acid compound which have at least two or more one side of a 
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hydroxyl and a carboxyl group, and have a conjugate polycyclic condensed-ring-aromatic-compound 
skeleton as the aiicychc compound (A) which is a monomer for compoxmding the resin concerning this 
invention, (B), or its derivative, both may be made to react and may be obtained. These multiple-valued 
carboxylic acids or polyhydric alcohol may be intermingled in two or more compounds. 
[0042] Moreover, it is also possible to obtain also by using a polymerization with the polyhydric alcohol 
by the ring opening reaction of many polyester composition methods generally widely used besides the 
above, for example, lactone, and the ring opening reaction of the acid anhydride of a multiple-valued 
carboxylic acid, the polymerization which carries out the desalting reaction of multiple-valued 
carboxylic-acid chloride and the polyhydric alcohol by making a triethylamine etc. into a catalyst 
further, the polymerization by the reaction of a multiple-valued carboxylic acid and a multiple- valued 
epoxy compound, etc. 

[2]-2: As the alicyclic compound (A) which is a monomer for compounding the resin concerning this 
invention, (B), or its derivative, using the polycarboxylic acid which has at least two or more one side of 
a hydroxyl and a carboxyl group, dehydration condensation can be carried out and, in the case of a 
poly acid anhydride resin, it can obtain independent [ it ]. Or using the multiple- valued carboxylic acid 
and multiple-valued carboxylic-acid chloride which have either [ at least / two or more ] a hydroxyl or a 
carboxyl group as the alicyclic compound (A) which is a monomer for compounding the resin 
concerning this invention, (B), or its derivative, by making a triethylamine etc. into a catalyst, a 
desalting reaction can be carried out and it can also obtain. 

[0043] In addition, as for the resin conceming this invention, polyester combination or poly acid 
anhydride combination may be intermingled simultaneously. 

[0044] Although the polymerization of an alicyclic compound (A), (B), or its derivative could be carried 
out and it could be obtained like the above-mentioned, copolymerization of the resin conceming this 
invention was carried out to vinyl system compounds various otherwise, and it could be obtained. For 
example, methyl acrylate, methyl methacrylate, alpha-chloro acrylate, Cyanoacrylate, trifluoromethyl 
acrylate, an alpha methyl styrene, Trimethylsilyl methacrylate, trimethylsilyl alpha-chloro acrylate, 
Trimethylsilylmethyl alpha-chloro acrylate, a maleic anhydride, Tetrahydropiranyl methacrylate, 
tetrahydropyranyl alpha-chloro acrylate, t-butyl methacrylate, t-butyl alpha-chloro acrylate, a butadiene, 
Glycidyl methacrylate, isobomyl methacrylate, menthyl methacrylate, norbomyl methacrylate, 
adamanthyl methacrylate, allyl-compound methacrylate, etc. are mentioned. 

[0045] Moreover, it is desirable to carry out copolymerization to alkali fusibility compounds, such as an 
acrylic acid, maleic anhydrides and these ester-interchange objects, a vinyl phenol, a vinyl naphthol, 
naphthol oxy-methacrylate, and S02, from a viewpoint of alkali solubility adjustment of a resin or the 
improvement in adhesion with the substrate of a resist. Furthermore, you may carry out 
copolymerization of the compound which comes to protect the alkali fusibility machine of these alkali 
fusibility compound with the acidolysis nature machine which has dissolution suppression ability. 
[0046] As the acidolysis nature machine, for example The isopropyl ester of a carboxylic acid, 
Tetrahydropyranyl ester, tetrahydrofuranyl ester, a methoxyethoxy methyl ester, 2-trimethylsilyl ethoxy 
methyl ester, 3-oxocyclohexyl ester, Isobomyl ester, trimethylsilyl ester, triethyl silyl ester, Isopropyl 
dimethylsilyl ester, G t-butyl methyl silyl ester, Oxazole, 2-alkyl -1, 3-oxazoline, and 4-alkyl-5-oxo -1, 
3-oxazoline, Ester;t-butoxy cull BONIRUETERU, such as 5-alkyl-4-KISO -1 and 3-dioxolane, A t- 
butoxy methyl ether, 4-pen TENIROKISHI methyl ether. The tetrahydropyranyl ether, 3-BUROMO 
tetrahydropyranyl ether, 1-methoxy cyclohexyl ether, 4-methoxy tetrahydropyranyl ether, 4-methoxy 
tetrahydro CHIOPIRANIRU ether, 1, 4-dioxane-2-IRUETERU, The tetrahydrofuranyl ether, 2, 3, 3a, 4, 
5, 6 and 7, 7a-octahydro - 7, 8, and 8-trimethyl -4, 7-methano benzofuran-2-IRUETERU, t-butyl ether, 
the trimethylsilyl ether, the triethyl silyl ether. The triisopropyl silyl ether, the dimethyl isopropyl silyl 
ether. The diethyl isopropyl silyl ether, the dimethyl SEKISHIRU silyl ether. Ether, such as t- 
butyldimethylsilyl ether; A methylene acetal, An ethylidene acetal, 2 and 2, 2-TORIKURORO 
ethylidene acetal, Acetals;! -t-butyl ethylidene ketals, such as 2, 2, and 2-TORIBUROMO ethylidene 
acetal, 2 and 2, and 2-triiodo ethylidene acetal. An isopropylidene ketal (acetonide), a cyclo cutting- 
pliers RIDEN ketal, Ketals, such as a cyclohexylidene ketal and a cyclo HEPUCHIRI DIN ketal; A 
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methoxy methylene acetal, An ethoxy methylene acetal, dimethoxy methylene orthochromatic ester, 1- 
methoxy ethylidene orthochromatic ester, 1 -ethoxy ethylidene orthochromatic ester, 1, 2-dimethoxy 
ethy lidene orthochromatic ester, 1 -N, and N-dimethy lamino ethylidene orthochromatic ester, Cyclic 
orthochromatic ester, such as 2-OKISASHIKUROPENCHIRI DIN orthochromatic ester; A 
trimethylsilyl ketene acetal, A triethyl silyl ketene acetal, a triisopropyl silyl ketene acetal, Silyl ketene 
acetals, such as t-butyldimethylsilyl ketene acetal; The G t-butylsilyl ether, one ~ three - one — ' ~ one — 
' - three ' three ' - a tetrapod an isopropyl - JISHIROKISANIRIDEN the ether - Silyl ether, 
such as tetrapod-t-butoxy disiloxane -1 and 3-JIIRI DIN ether; A dimethyl acetal, A dimethyl ketal, 
screw - 2, 2, and 2-trichloroethyl acetal, Screw - 2, 2, and 2-TORIBUROMO ethyl acetal, screw - 2, 2, 
and 2-triiodo ethyl acetal, Screw - 2, 2, and 2-trichloroethyl ketal, screw - 2, 2, and 2-TORIBUROMO 
ethyl ketal, Screw - 2, 2, and 2-triiodo ethyl ketal, a diacetyl acetal, Un-annular acetals or ketals, such as 
a diacetyl ketal; 1, 3-dioxane, 5-methylene -1, 3-dioxane, 5, and 5-dibromo -1, 3-dioxane, 1, 3- 
dioxolane, 4-bromomethyl -1, 3-dioxolane, Cyclic acetals or ketals;0-trimethylsilyl cyanohydrins, such 
as 4-3'-butenyl -1, 3-dioxolane, 4, 5-dimethoxy methyl -1, and 3-dioxolane, Cyanohydrins, such as an 
0-1 -ethoxy ethyl cyanohydrin and 0-tetrahydropyranyl cyanohydrin, can be mentioned. 
[0047] It is desirable at the point that t-butyl, an ethoxy ethyl group, a 3-oxocyclohexyl machine, an 
isobornyl machine, a trimethylsilyl machine, a tetrahydropyranyl group and an AZARAKUTON 
machine, and the alicyclic compound which has the 3rd class ester structure, for example, 2 alkyl 
adamanthyl ester, JIARUKIRUMONO adamanthyl methanol ester, the 3rd class ester of a 
menthonaphtene diol and the ester compound of hydroxy PIN ANON are easily disassembled from an 
acid also in these acidolysis nature machines. 

[0048] As for these acidolysis nature machines, from a viewpoint of dry etching resistance, it is more 
desirable for these selves to also have alicycle. That is, as for the resin conceming this invention, it is 
desirable to use the compound which is desorbed from alicycle from an acid and can generate a 
carboxylic acid as a copolymer component of a resin. As this compound, the third class acrylic / 
methacrylic ester of pyranyl acrylate, methacrylate, the alicycle acrylate / methacrylate that has the 
carboxyl group by which pyranyl protection was carried out in a side chain, and a menthonaphtene diol 
are desirable, and the acrylic/methacrylic ester of 2-alkyl-2-ADAMANTA Norian which is further 
indicated by JP,9-73173,A, 2-adamanthyl propanol, an acrylic/methacrylic ester of a dialkyl 
monochrome adamanthyl methanol, etc. are more desirable. 

[0049] In addition, in case the polymerization of the resin conceming this invention is carried out, it is 
desirable to set the polymerization ratio of a compound which has an acidolysis nature machine as 
further 15-70-mol% of within the limits 10-80-mol% in a polymer. It is because it will become difficult 
to form the good resist pattem of a definition if it is difficult to demonstrate dissolution suppression 
ability sufficient less than [ 10 mol % ] and it exceeds 80-mol % if it becomes what. 
[0050] In addition, as for the photosensitive constituent of this invention, it is desirable to have these 
acidolysis nature machines that protected the alkali fusibility machine in a part of structure of not only 
the inside of a resin but the below-mentioned additive (dissolution retardant). 
[0051] In case the polymerization of the resin conceming this invention is carried out, when the 
compoimd which performs a polymerization is water-soluble and there is, although alkali solubility 
improves, since it will need to use a thin developer, it has a problem. The polymerization ratio of a vinyl 
compound which has the high water solubility to which water solubility exceeds O.lg / Ig of water in the 
resin conceming this invention has a desirable thing low as much as possible, and its case where it does 
not contain is the most desirable. Many of the polymerization rate of the compound with which water 
solubility exceeds O.lg / Ig of water are 0 in polymer - 20wt%. 

[0052] In case the polymerization of the resin conceming this invention is carried out, when the 
compound which performs a polymerization takes into consideration the transparency over the short 
wavelength light of a resist, it is desirable to use the compound which does not have the large molecule 
skeleton of the optical absorption in short wavelength regions, such as a benzene nucleus, and the 
absorbance to light with a wavelength [ of a resin ] of 193nm is wanted to be four or less [ per 
micrometer ] concretely. 



http : // www4 . ipdl .j po . go . j p/cgi -bin/tran_web_cgi_ej j e 



10/15/02 



Page 9 of 37 



[0053] By carrying out dehydration condensation of a part or all of >C=0 of a resin between the 
compounds which have an activity methylene, since the resin concerning this invention can give 
adhesion and acidolysis nature further, it will become desirable. 

[0054] With the compound which has the aforementioned activity methylene, the compound which has 
the substituent of electronic suction nature on both sides of a metiiylene corresponds to this. For 
example, with an electronic suction nature machine, a carbonyl group, a carboxyl group and its ester, a 
sulfonyl machine and a sulfonate machine, a cyano group, a halogen atom, etc. correspond to this. The 
malonic-acid derivative shovm by the general formula (5) especially will become desirable from a 
viewpoint of adhesion, a definition, and development nature. 
[0055] 

R30(CO)CH2(CO)OR4(5 

However, even if R3 and R4 are the same, they may differ from each other, and they show an alkyl 
group or the basis which can be decomposed from an acid here. Moreover, it may join together partially 
and Rl and R2 may form a ring compound. Especially, when Rl and R2 are tert butyls, or when the 
compound which has an activity methylene is a mel drum acid compound, since acidolysis nature and 
solubility improve, it will become desirable, respectively. 

[0056] It is desirable that each component is blended so that the amount of the alicyclic structure where 
double combination formed by condensing with an activity methylene in this invention was introduced 
may become 10 % of the weight or more among the solid content of a resist. The inclination for the dry 
etching resistance of the resist pattern obtained to fall in it becoming difficult to form a resist pattern's 
with good definition's and adhesion's in alkali development, if this is less than 10 % of the weight is also 
for being certain. Moreover, since transparency will fall conversely if the amoimt of introduction 
exceeds 90%, there is a problem. <BR> [0057] As for the average molecular weight of the resin 
concerning this invention, it is desirable to be set up within the limits of 500-500,000 by polystyrene 
conversion. It is because it will become difficuh to form the good resist pattern of a definition if it 
becomes disadvantageous when forming enough resist films of a mechanical strength, if the average 
molecular weight of a resin is less than 500 and the average molecular weight of a high molecular 
compound exceeds 500,000 conversely. The resinous principle of a photosensitive constituent is a 
mixture which usually consists of various molecular weight components. Since the resin concerning this 
invention suppresses the uneven dissolution when effect is comparatively demonstrated also in low 
molecular weight, for example, carries out many localization to the average molecular weight of 500- 
1000, it will become desirable, even if many monomers furthermore remain in a resin in this case - the 
letter of film production - if satisfactory, it will not interfere at all 

The photo-oxide generating agent concerning the photosensitive constituent of this invention is 
explained below to a <photo-oxide generating agent>. 

[0058] The photosensitive constituent of this invention possesses the photo-oxide generating agent other 
than the aforementioned resin. As a photo-oxide generating agent concerning this invention, an aryl 
onium salt, a naphthoquinonediazide compound, diazonium salt, a sulfonate compound, a sulfonium 
compound, a sulfamide compound, an iodonium compound, a sulfonyl diazomethane compound, etc. 
can be used, for example. As an example of these compounds, triphenylsulfonium triflate, 
Diphenyliodonium triflate, 2, 3 and 4, and 4-tetrapod hydroxy benzophenone-4-naphthoquinonediazide 
sulfonate, 4-N-phenylamino-2-methoxypheny diazonium sulfate, 4-N-phenylamino-2-methoxypheny 
diazonium p-ethyl phenyl sulfate, 4-N-phenylamino-2-methoxypheny diazonium 2-naphthyl sulfate, 4- 
N-phenylamino-2-methoxypheny diazonium phenyl sulfate, 2 5-diethoxy-4-N-4'-methoxypheny 
carbonyl phenyl diazonium-3-carboxy-4-hydroxyphenyl sulfate, 2-methoxy-4-N - Phenyl phenyl 
diazonium-3-carboxy-4-hydroxyphenyl sulfate, Diphenyl sulfonyl methane, a diphenyl sulfonyl 
diazomethane, Diphenyl disulfon, alpha-methyl benzoin tosylate, pyrogalloltrimesylate, benzoin tosylate 
and the product made from green chemistry - MPM03 (CAS.NO. [87709-41-9]) ~ the product made 
fi:'om green chemistry - EDS- 105 (CAS.NO. [145612-66-4]) ~ the product made fi-om green chemistry - 
- NDS-103 (CAS.NO. [1 10098-97-0]) - the product made from green chemistry - MDS-203 (CAS.NO. 
[127855-15-5]) - Pyrogallol made from green chemistry tritosylate (CAS.NO. [20032-64-8]), the 
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product made from green chemistry -- DTS-102 (CAS.NO. [75482-18-7]) ~ the product made from 
green chemistry ~ DTS-103 (CAS.NO. [71449-78-0]) ~ the product made from green chemistry ~ 
MDS-103 (CAS.NO. [127279-74-7]) ~ the product made from green chemistry - MDS-105 (CAS.NO. 
[1 16808-67-4]) ~ the product made from green chemistry ~ MDS-205 (CAS.NO. [81416-37-7]) ~ the 
product made from green chemistry - BMS-105 (CAS.NO. [149934-68-9]) ~ the product made from 
green chemistry - TMS-105 (CAS.NO. [127820-38-6]) - the product made from green chemistry ~ 
NB-101 (CAS.NO. [20444-09-1]) ~ the product made from green chemistry ~ NB-201 (CAS.NO. 
[4450-68-4]) ~ the product made from green chemistry ~ DNB-101 (CAS.NO. [1 14719-51-6]) - the 
product made from green chemistry - DNB-102 (CAS.NO. [13 1509-55-2]) ~ the product made from 
green chemistry ~ DNB-103 (CAS.NO. [132898-35-2]) ~ the product made from green chemistry ~ 
DNB-104 (CAS.NO. [132898-36-3]) ~ the product made from green chemistry ~ DNB-105 (CAS.NO. 
[132898-37-4]) - the product made from green chemistry ~ DAM-101 (CAS.NO. [1886-74-4]) - the 
product made from green chemistry - DAM- 102 (CAS.NO. [28343-24-0]) - the product made from 
green chemistry ~ DAM-103 (CAS.NO. [14159-45-6]) ~ the product made from green chemistry - 
DAM-104 (CAS.NO. [130290-80-1] -) CAS.NO. [130290-82-3] and the product made from green 
chemistry ~ DAM-201 (CAS.NO. [28322-50-1]) - the product made from green chemistry ~ CMS- 105 
and the product made from green chemistry ~ DAM-301 (CAS.No. [138529-81-4]) - the product made 
from green chemistry - SI- 105 (CAS.No. [34694-40-7]) and the product made from green chemistry ~ 
NDI-105 (CAS.No. [133710-62-0]) and the product made from green chemistry ~ EPI-105 (CAS.No. 
[135133-12-9]) etc. is mentioned Furthermore, the compound shown below can also be used. 
[Formula 9] 



FDS-105 







[Formula 10] 
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CFaSOa- 




-or;io: 

AsFe" 



1^' 



^f-<;0> BF4- 

C(CH3)3 



S8+PF6* 



[Formula 11] 
O 




SbF«- 
CHa ^5H3 



SbFe- 

1+ PF6* 



BF4- 

[Formula 12] 
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PF«" PFe- 

l+CFeSOo- 

ICeHsFe* CeHsJPFe* 

[Formula 131 

(^C-^ AsF6- 

^-r-^ CF3S03- 

HsC -^-|*-@>- CH3 PFe- 

^-1*"-^- OCHaAsFe- 

[Formula 14] 

CI-^-|*-@-CI SbFe- 

<g)-r-^ PF6- 

^1*-^ SbFe- 

^•r-^^N02 BF4' 

[Formula 15] 
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BF4- 



AsFe' 



CF3SO3' 



0H-<0>-l<^|f^BF4- 
OH-^OV'BJ BF4- 



[Formula 1 6] 

Mr 



3C. 

SbFs- 



HaC. 




BP.- 



S+ PFe- 



■S+ SbFe" 

'3 

[Formula 17] 
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O 

[Formula 20] 
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NOSOzCFa 

^0 




NOS02CF3 



[Formula 21] 



NOSOaCFa 



O 

(CH,)„ 



[Formula 22] 
O 

pi \- 0 



P I)JO-S-Cft-R,o 

o 



(CI and C2 may form single bond or a double bond among a formula, it may differ, even if the alkyl 
group by which RIO may be replaced by the hydrogen atom, the fluorine atom, and the fluorine atom or 
an aryl group, and Rl 1 and R12 are mutually the same, a univalent organic machine is shown, 
respectively, these may join together and Rl 1 and R12 may form the ring structure.) 
[Formula 23] 
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(Z shows an alkyl group among a formula.) 
[Formula 24] 
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pC2H5 



OC2H5 




O>N02 





Moreover, conjugate polycyclic aromatic system compounds, such as an aryl onium salt which has a 
naphthalene skeleton and a dibenzo thiophene skeleton also about a photo-oxide generating agent which 
was mentioned above, a sulfonate compound, a sulfonyl compound, and a sulfamide compound, are 
advantageous the transparency over short wavelength light, and in respect of thermal resistance. The 
naphthalene ring into which the hydroxyl group was specifically introduced, a pen TAKEN ring, an 
indene ring, An azulene ring, a HEPUTAREN ring, a biphenylene ring, as-in DASEN ring, s-in DASEN 
ring, an acenaphthylene ring, a fluorene ring, a FENAREN ring, A phenanthrene ring, an anthracene 
ring, a fluoranthene ring, an acephenanthrylene ring. The ASEAN tolylene ring, a triphenylene ring, a 
pyrene ring, a chrysene ring, a naphthacene ring, A play ADEN ring, a picene ring, a perylene ring, a 
pen TAFEN ring, a pentacene ring, A tetrapod phenylene ring, a hexa FEN ring, a HEKISASEN ring, a 
RUBISEN ring, A coronene ring, a TORINAFUCHIREN ring, a HEPUTAFEN ring, a HEPUTASEN 
ring, a pyran train ring, An OBAREN ring, a dibenzo phenanthrene ring, [Bends a] anthracene ring, A 
dibenzo [a, j] anthracene ring, the [1 and 2-indeno a] indene ring, The sulfonyl which has the [2 and 1- 
anthra a] naphthacene ring and the 1H-[BENZ0 a] [cyclopent j] anthracene ring, or a sulfonate 
compound; A naphthalene ring, A pen TAKEN ring, an indene ring, an azulene ring, a HEPUTAREN 
ring, a biphenylene ring, as-in DASEN ring, s-in DASEN ring, an acenaphthylene ring, a fluorene ring, 
A FENAREN ring, a phenanthrene ring, an anthracene ring, a fluoranthene ring. An acephenanthrylene 
ring, the ASEAN tolylene ring, a triphenylene ring, A pyrene ring, a chrysene ring, a naphthacene ring, a 
play ADEN ring, a picene ring, A perylene ring, a pen TAFEN ring, a pentacene ring, a tetrapod 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



10/15/02 



Page 18 of 37 



phenylene ring, A hexa FEN ring, a HEKISASEN ring, a RUBISEN ring, a coronene ring, a 
TORINAFUCHIREN ring, A HEPUTAFEN ring, a HEPUTASEN ring, a pyran train ring, an OBAREN 
ring, a dibenzo phenanthrene ring, [Bends a] anthracene ring, a dibenzo [a, j] anthracene ring. The [1 
and 2-indeno a] indene ring, the [2 and 1 -anthra a] naphthacene ring, 4-quinone diazide compound 
which has the 1H-[BENZ0 a] [cyclopent j] anthracene ring; A naphthalene ring, A pen TAREN ring, an 
indene ring, an azulene ring, a HEPUTAREN ring, a biphenylene ring, as-in DASEN ring, s-in DASEN 
ring, an acenaphthylene ring, a fluorene ring, A FENAREN ring, a phenanthrene ring, an anthracene 
ring, a fluoranthene ring, An acephenanthrylene ring, the ASEAN tolylene ring, a triphenylene ring, A 
pyrene ring, a chrysene ring, a naphthacene ring, a play ADEN ring, a picene ring, A perylene ring, a 
pen TAFEN ring, a pentacene ring, a tetrapod phenylene ring, A hexa FEN ring, a HEKISASEN ring, a 
RUBISEN ring, a coronene ring, a TORINAFUCHIREN ring, A HEPUTAFEN ring, a HEPUTASEN 
ring, a pyran train ring, an OBAREN ring, a dibenzo phenanthrene ring, [Bends a] anthracene ring, a 
dibenzo [a, j] anthracene ring, A sah with the triflate of the sulfonium which has a side chain, or 
iodonium etc. is mentioned in the [1 and 2-indeno a] indene ring, the [2 and 1 -anthra a] naphthacene 
ring, and a IH-BENZO [a] cyclopent [j] anthracene. 4-quinone diazide compound which has the 
naphthalene ring or anthracene ring into which the sulfonyl which has a naphthalene ring or an 
anthracene ring especially, or the sulfonate compound; hydroxyl group was introduced; a sah with the 
triflate of the sulfonium which has a side chain for a naphthalene ring or an anthracene ring, or iodonium 
etc. is desirable. 

[0059] this invention among such photo-oxide generating agents - triphenylsulfonium triflate and 
diphenyl - lo - DONIUMU triflate -- TORINAFU chill sulfonium triflate, dinaphthyl iodonium triflate, 
dinaphthyl sulfonyl methane and the product made from green chemistry ~ NAT- 105 (CAS.No. 
[137867-61-9]) - the product made from green chemistry - NAT-103 (CAS.No. [131582-00-8]) - the 
product made from green chemistry ~ NAI-105 (CAS.No. [85342-62-7]) - the product made from 
green chemistry - TAZ-106 (CAS.No. [69432-40-2]) ~ the product made from green chemistry - NDS- 
105 and the product made from green chemistry ~ PI-105 (CAS.No. [41580-58-9]), s-alkylation dibenzo 
thiophene triflate, s-fluoro alkylation dibenzo thiophene triflate (Daikin Industries make), etc. are used 
preferably the inside of these ~ triphenylsulfonium triflate, TORINAFU chill sulfonium triflate, 
dinaphthyl iodonium triflate, dinaphthyl sulfonyl methane, and the product made from green chemistry - 
- NAT-105 (CAS.No. [137867-61-9]) and the product made from green chemistry - NDI-105 (CAS.No. 
[133710-62-0]) and the product made from green chemistry - especially NAI-105 (CAS.No. [85342-62- 
7]) etc. is desirable 

[0060] the photosensitive constituent of this invention - setting ~ the desirable loadings of a photo- 
oxide generating agent - the base resin whole - receiving - 0.001-50-mol % - further - desirable - 
0.01-40-mol % - it is 0.1-20-mol% of within the limits especially preferably That is, less than [ 0.001 
mol % ], when it is difficult to form a resist pattern by high sensitivity, it exceeded 50-mol % and a 
resist film is formed, there is a possibility that the mechanical strength etc. may be spoiled. 
The component which can be blended with the photosensitive constituent of a below <other component> 
this invention is explained. 

[0061] The photosensitive constituent of this invention may add the so-called dissolution retardant to 
which the solubility to an alkali solution increases by irradiation of radiation other than a resin and a 
photo-oxide generating agent. 

[0062] this dissolution retardant ** - if it carries out, while having sufficient dissolution suppression 
ability to an alkali solution, the acidolysis nature compound with which the product after decomposition 
by the acid may produce -(C=0) 0-, -0S(=0)2-, or -0- in an alkali solution is illustrated 
[0063] A phenol nature compound specifically t-butoxycarbonyl ether. The tetrahydropyranyl ether, 3- 
BUROMO tetrahydropyranyl ether, 1-methoxy cyclohexyl ether, 4-methoxy tetrahydropyranyl ether, 1, 
4-dioxane-2-IRUETERU, the tetrahydrofiiranyl ether, 2, 3,a [ 3 ], 4, 5, 6, 7, and 7a-octahydro - 7, 8, and 
8-trimethyl -4, 7-methano benzofiiran-2-IRUETERU, t-butyl ether, the trimethylsilyl ether, the triethyl 
silyl ether, A compound, a mel drum acid derivative, etc. which denaturalized in the triisopropyl silyl 
ether, the dimethyl isopropyl silyl ether, the diethyl isopropyl silyl ether, the dimethyl SEKISHIRU silyl 
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ether, t-butyldimethylsilyl ether, etc. are mentioned. The compound which protected the hydroxy 1 group 
of a phenol nature compound by t-butoxycarbonyl machine, the t-butoxy carbonylmethyl machine, the 
trimethylsilyl machine, t-butyldimethylsilyl machine, or the tetrahydropyranyl group, the compound 
which the mel drum acid added to naphtha RUDEHIDO, the compound which the mel drum acid added 
to the aldehyde which has alicycle structure, etc. are [ among these ] desirable then. 
[0064] Furthermore, a dissolution retardant The isopropyl ester of the multiple-valued carboxylic acid of 
a condensation polycyclic (alicycle or ring) compound, Tetrahydropyranyl ester, tetrahydrofuranyl ester, 
a methoxyethoxy methyl ester, 2-trimethylsilyl ethoxy methyl ester, t-butyl ester, Trimethylsilyl ester, 
triethyl silyl ester, t-butyldimethylsilyl ester, Isopropyl dimethylsilyl ester, G t-butyl methyl silyl ester, 
oxazole, 2-alkyl -1, 3-oxazoline, and 4-alkyl-5-oxo -1, 3-oxazoiine, and 5-alkyl-4-oxo -You may be 1 
and 3-dioxolane etc. Moreover, the compound shown below can also be used. 
[Formula 25] 








OCCCH,). 



[Formula 26] 
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[Formula 27] 
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[Formula 28] 
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[Formula 29] 
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[Formula 30] 
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A conjugate polycyclic aromatic-among these dissolution retardants system compound is desirable at the 
point that the transparency over short wavelength light is excellent. In addition, this conjugate polycyclic 
aromatic system compound is a compound of non-condensing polycyclic ** or condensation polycyclic 
** with which two or more [ because a unsaturated bond considers as the skeleton arranged alternately ] 
rings were connected superficially. That is, such a compound originated in conjugate stabilization of a pi 
electron, the optical-absorption band has shifted it to a low wavelength region, and especially in this 
invention, while having the transparency which was excellent in using a conjugate polycyclic aromatic 
system compound as a dissolution retardant to short wavelength light, photosensitive constituents for 
alkali development also with enough thermal resistance can be obtained. 

[0065] Specifically A naphthalene ring, an anthracene ring, a phenanthrene ring, a pyrene ring, A 
naphthacene ring, a chrysene ring, 3, a 4-benzo phenanthrene ring, a perylene ring, A pentacene ring, a 
picene ring, a pyrrole ring, a benzofuran ring, a benzothiophene ring. The Indore ring, a benzo oxazole 
ring, a BENSO thiazole ring, an indazole ring, A chromene ring, a quinoline gin NORIN ring, a 
phthalazine ring, a quinazoline ring, A dibenzofuran ring, a carbazole ring, an acridine ring, a 
phenanthridine ring, A phenanthroline ring, a phenazine ring, a CHIAN train ring, an indolizine ring, It 
is the compoimd which has a NAFUCHI lysine ring, a pudding ring, a pteridine ring, a fluorene ring, 
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etc., and the compound of condensation poly cyclic ** which has a naphthalene ring, an anthracene ring, 
a phenanthrene ring, etc. especially is excellent in respect of the transparency over light with a 
wavelength of 193nm. Therefore, the condensation compound of what protected the hydroxy 1 group of 
the polyhydroxy compound which has these condensation aroma ring structure with t-butyl carbonate 
machine, t-butyl ester machine, the tetrahydropyranyl ether machine, the acetal machine, the 
trimethylsilyl ether machine, etc., and the aldehyde compound and mel drum acid which has these 
condensation aroma ring structure is desirable especially as a dissolution retardant. 
[0066] Moreover, in this invention, a with a molecular weight of about 200 to 2,000 naphthol novolak 
compound may be preferably used together as a dissolution retardant in addition to a dissolution 
retardant which was mentioned above. Furthermore, when the alkali fusibility machine in a base resin is 
protected with the acidolysis nature machine which has the dissolution suppression ability to an alkali 
solution, you may blend this naphthol novolak compound independently as a dissolution retardant. In 
addition, such a naphthol novolak compound can be easily obtained by making a naphthol or its 
derivative condense in a carbonyl compound. 

[0067] As for the loadings of a dissolution retardant, in the photosensitive constituent of this invention, 
it is desirable that a 3-40 mol % further is set as 10-30-mol% of within the limits to the number of 
monomer equivalent mols of a base resin. This is because there is an inclination for a dissolution rate in 
case an alkali solution dissolves and removes the resist film of the exposure section in there being a 
possibility that the mechanical strength etc. may be spoiled, when a resist film is formed to fall greatly 
when it becomes difficult to form the good resist pattern of a definition if the loadings of a dissolution 
retardant are less than [ 3 mol % ] and it exceeds 40-mol % conversely. 

[0068] Depending on a resin, a photo-oxide generating agent, additives, such as a dissolution retardant, 
and the case, the photosensitive constituent of this invention is making it dissolve in an organic solvent 
and ****(ing) other alkali fusibility resins etc., and is usually prepared as a varnish. 
[0069] In the photosensitive constituent of this invention, the color as the surfactant basic compounds, 
such as polymer of others, such as an epoxy resin, a polymethylmethacrylate, poly methyl acrylate, a 
polymethylmethacrylate, a propylene-oxide-ethylene oxide copolymer, and polystyrene, and an amine 
compound for the improvement in environment-resistant, a pyridine derivative, and for paint film 
reforming and an acid-resisting agent etc. may be suitably blended in addition to these components. 
[0070] In an organic solvent here, for example, a cyclohexanone, an acetone, a methyl ethyl ketone, 
Ketone system solvents, such as a methyl isobutyl ketone, methyl SERORUBU, mettiyl-cellosolve 
acetate, Cellosolve system solvents, such as ethylcellosolve acetate and butyl-cellosolve acetate. Ester 
system solvents, such as ethyl acetate, butyl acetate, an isoamyl acetate, and gamma-butyrolactone, 
Glycol system solvents, such as propylene-glycol-monomethyl-ether acetate. Dimethyl sulfoxide, a 
hexamethylphosphoric triamide dimethylformamide. The mixed solvent which added dimethyl 
sulfoxide, dimethyl formaldehyde, N-methyl pyrrolidinone, etc. to these can be used nitrogen-containing 
** solvents, such as N-methyl pyrrolidone, and because of soluble improvement. Moreover, lactates, 
PGMEA(s) (propylene-glycol monoethyl acetate), etc., such as propionic-acid derivatives, such as a 
methyl methyl propionate, and an ethyl lactate, are low toxicity, and may be used preferably. 
[0071] In addition, in this invention, such a solvent can mix and use independent or two sorts or more, 
and aromatic solvents, such as fatty alcohol, such as isopropyl alcohol, ethyl alcohol, methyl alcohol, 
butyl alcohol, n-butyl alcohol, sec butyl alcohol, t-butyl alcohol, and isobutyl alcohol, and toluene, a 
xylene, may contain it further. 

[0072] Next, it mentions to an example and the pattern formation method using the photosensitive 
constituent of this invention is explained. First, after applying the varnish of the photosensitive 
constituent dissolved in an organic solvent which was mentioned above on a substrate predetermined by 
the rotation applying method, the dipping method, etc., 150 degrees C or less dry at 70-120 degrees C 
preferably, and a resist film is formed. In addition, as a substrate here, III-V group compound 
semiconductor wafers, such as the silicon wafer and blank mask with which various kinds of insulator 
layers, an electrode, wiring, etc. were formed in the silicon wafer and the front face, for example, GaAs, 
and AlGaAs, chromium or a chrome-oxide vacuum evaporationo mask, an aluminum vacuum 
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evaporationo substrate, an IBPSG coat substrate, a PSG coat substrate, an SOG coat substrate, a carbon 
film spatter substrate, etc. can be used. 

[0073] Subsequently, irradiate chemical rays through a predetermined mask pattern, or a resist film front 
face is made to carry out direct scanning of the chemical rays, and a resist film is exposed. Since it has 
the transparency which began short wavelength light and was excellent to the light of a wide range 
wavelength region, the resist for alkali development of this invention can use deepUV light, such as 
ultraviolet rays, an X-ray, i line of a low voltage source lamp light, h line, g line, xenon lamp light, and 
KrF, excimer laser light of ArF, synchrotron orbital radiation (SOR), an electron ray (EB), a gamma ray, 
an ion beam, etc. as chemical rays here, as mentioned above. 

[0074] Then [ especially ], in the case of a chemistry amplification type resist, baking processing of 
about 170 degrees C or less is suitably performed to a resist film by heating or infrared irradiation a hot- 
platen top and in oven etc. A resist film is developed by dip coating, the spray method, etc. after this, the 
resist film of the exposure section or the unexposed section is altematively dissolved and removed in an 
alkali solution, and a desired pattem is formed. At this time, inorganic alkaline-water solutions, such as 
organic alkaline-water solutions, such as tetramethyl-ammonium-hydroxide solution and choline 
solution, and a potassium hydroxide, a sodium hydroxide, and the solution which added alcohol, the 
surfactant, etc. to these are mentioned as an example of an alkali solution. In addition, as for the 
concentration of an alkali solution here, it is desirable that it is 15 or less % of the weight from a 
viewpoint which makes the difference of a dissolution rate sufficient thing in the exposure section and 
the unexposed section. 

[0075] In this way, the resist pattem formed using the photosensitive constituent of this invention has a 
definition and very good adhesion, for example, is the dry etching which used this resist pattem as the 
etching mask, and can imprint faithftiUy the overly detailed pattem about a sub quarter micron to the 
exposed substrate. By the resist pattem obtained here, it has high dry etching resistance. 
[0076] In addition, it is possible to give suitably the rinse process which does not interfere at all even if 
other processes other than a process which was mentioned above are added, for example, removes a 
developer with water etc. after the head end process for the improvement in adhesion with the flattening 
layer formation process as a ground of a resist film, a resist film, and a ground and the development of a 
resist film, and the re-irradiation process of the ultraviolet rays in front of dry etching. 
[0077] 

[Example] (An example 1 - an example 9, the example 1 of comparison - the example 4 of comparison) 
the inside of the acetic-acid-acetic-anhydride solution of Cr03 which is an oxidizer in one mol of 
<composition of raw material (adamantane compound which has >C=0 (monomer))> [composition of 
compound (A) and compound (B)] 2-adamanthyl ketones ~ heating ****-- carrying out - after a 8-hour 
reaction and reaction mixture - neutralizing - the poly hydroxylation compound of an adamanthyl 
ketone ~ the mixture was obtained When this mixture was isolated preparatively by the high 
performance chromatography, l-hydroxy-4-ADAMANTANON (compound (A)), and 1 and 3 
dihydroxy-6-ADAMANTANON (compound (B)) were obtained. 

With a compound (A) or a compound (B) being great, it oxidized, the [composition of compound (C)] 1 
and 3-dicarboxy adamantane was isolated preparatively similarly, and 1 and 3-dicarboxy-6- 
ADAMANTASHINON (compound (C)) was obtained. 

[Composition of compound (D)] compound (C) was dissolved in THE, the rotary flow reaction of the 
thionyl chloride of an excessive amount was carried out for 4 hours, surplus thionyl chloride and the 
solvent were distilled off, and the acid-chloride compound (compound (D)) of a compound (C) was 
obtained. 

[composition of compound (E)] compound (A) - the inside of THE - dissolving - etc. - it stirred with 
the acrylic-acid chloride of a mol, and at the room temperature, the triethylamine of an excessive amount 
was dropped and it stirred for 3 hours The depositing salt was carried out the ** exception, the solution 
was condensed, and the acrylic ester (a compound (E), R= acryloyl of a general formula (1)) of a 
compound (A) was obtained. IHNMR chart of this compound was shown in drawing 1 . 
In the 2 and 2'-dimethyl -1, the 3-dioxane-4.6-dione, and the pyridine of mols [ compound / (E) / 
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[composition of compound (F)] ] It stirs for one week at a room temperature, and a resultant is dropped 
at water. The formation of 1 -aery loy loxy , -4-(5-ADAMAN dust DIN)- 2, 1, the - dimethyl -1, the 3- 
dioxane -4, 6-dione (compound (F)), R2 acryloyl of a general formula (2), and R ~ 1 and 2 acquired 
bridge formation with dimethyl methylene structure IHNMR chart of this compound was shown in 
drawin g 2 . 

[Composition of compound (G)] dihydropyran was added to the methacrylic acid by the acid catalyst, 
and tetrahydropiranyl methacrylate (compound (G)) was obtained. 

The desalting reaction of [composition of compound (H)] 1-ADAMANTA Norian and the acrylic-acid 
chloride was carried out by the basic catalyst, and adamanthyl acrylate (compound (H)) obtained. 
[0078] Moreover, the Aldrich reagent was used for methacrylic-acid, menthonaphtene diol, 1, and 3- 
dicarboxyl adamantane as it was. 

[composition of compound (I)] 2-methyl-2-ADAMANTA Norian - the inside of a methylene chloride - 
dissolving ~ etc. - it ****(ed) with the acrylic-acid chloride of a mol, and at the room temperature, the 
triethylamine of an excessive amount was dropped and it stirred 3H The depositing salt was carried out 
the ** exception, the solution was condensed, and the acrylic ester (compound (I)) of 2-methyl-2- 
ADAMANTA Norian was obtained. 

[composition of compound (J)] hydroxy PINANON - THF - dissolving ~ etc. it stirred with the 
acrylic-acid chloride of a mol, and at the room temperature, the triethylamine of an excessive amount 
was dropped and it stirred 3H The depositing salt was carried out the ** exception, the solution was 
condensed, and the acrylic ester (comparison monomer J) of Homo sapiens ROKISHIPINANON was 
obtained. 

The <composition of resin> compound (E) was mixed to 0.6 mols, and the compound (G) was mixed to 
0.4 mols and tetrahydrofuran (THF) 200g. Then, azo isobutyl nitril (azobisuisobutironitoriru) 2g was 
added, it heated at 60 degrees C for 36 hours, and the average-molecular- weight about 7000 copolymer 
1 was obtained by reaction mixture being dropped at a hexane. The structure expression of a copolymer 
1 is as being shown below. 
[Formula 32] 

CH3 



-4CH2 — CH ) - C V- 




° °0 



The compound (F) was mixed to 0.6 mols and the compound (G) was mixed to 0,4 mols and 
tetrahydrofuran (THF) 200g. Then, azo isobutyl nitril (azobisuisobutironitoriru) 2g was added, it heated 
at 60 degrees C for 36 hours, and the average-molecular- weight about 8000 copolymer 2 was obtained 
by reaction mixture being dropped at a hexane. The structure expression of a copolymer 2 is [Formula 
33] which is as being shown below. 
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The compound (E) was mixed to 0.6 mols and the compound (I) was mixed to 0.4 mols and 
tetrahydrofuran (THF) 200g. Then, the structure expression of a copolymer 3 which added azo isobutyl 
nitril (azobisuisobutironitoriru) 2g, heated at 60 degrees C for 36 hours, and obtained the average- 
molecular-weight about 5000 copolymer 3 by reaction mixture being dropped at a hexane is as being 
shown below. 
[Formula 34] 



a compound (B) - 0.04 mols ~ THF - dissolving - a compoimd (D) 0.05 mols - in addition, 0.010 
mols (C) of compounds were added further Temperature was maintained at the room temperature, and 
was stirred and the THF solution of a 0.1 -mol triethylamine was dropped gradually. After stirring for 2 
hours and ****(ing) at a room temperature after that for ftirther 2 hours, reaction mixture was carried 
out the ftimace exception. It was the average molecular weight 4000 which trickled reaction mixture 
underwater gradually, reprecipitated the precipitation which deposited further, and obtained ester 
oligomer (polyacid anhydride ****) 4. The structure expression of ester oligomer 4 is shown below. 
[Formula 35] 



a compound (D) - 0.05 mols ~ THF - dissolving . menthonaphtene diol ~ 0.040 mols ~ in addition, 
0.010 mols (C) of compounds were added ftirther Temperature was maintained at the room temperature, 
and was stirred and the THF solution of a 0.1 -mol triethylamine was dropped gradually. After stirring 
for 2 hours and stirring to **** at a room temperature after that for 2 hours, reaction mixture was carried 
out the ** exception. Reaction mixture was dropped underwater gradually, the precipitation which 
deposited was reprecipitated ftirther, and ester oligomer (polyacid anhydride ****) 5 was obtained. 
Average molecular weight was 3500. The structure expression of ester oligomer 5 is shown below. 
[Formula 36] 
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0.05 mols were dissolved for the compound (D) in THF, and 0.050 mols were added for the 
menthonaphtene diol to this. Temperature was maintained at the room temperature, and was stirred and 
the THF solution of a 0.1 -mol triethylamine was dropped gradually. After stirring for 2 hours and 
stirring at a room temperature after that for ftirther 4 hours, reaction mixture was carried out the ** 
exception. Reaction mixture was dropped underwater gradually, the precipitation which deposited was 
reprecipitated ftirther, and ester oligomer 6 was obtained. Average molecular weight was 3000. The 
structure expression of ester oligomer 6 is shown below. 
[Formula 37] 



It reacted for 40 hours, having used azobisuisobutironitoriru (ten-mol %) as the initiator for 
tetrahydropiranyl methacrylate (compound (G)) in THF having used <composition of comparison 
acrylate polymer> adamanthyl acrylate (compound (H)) as 0.6 mols, 0.4 mols were dropped into the 
hexane, and comparison acrylate polymer A was obtained. The structure expression of comparison 
acrylate polymer A is shown below. 
[Formula 38] 



The compound (J) was mixed to 0.6 mols and the compound (G) was mixed to 0.4 mols and 
tetrahydroftiran (THF) 200g. Then, azo isobutyl nitril (azobisuisobutironitoriru) 2g was added, it heated 
at 60 degrees C for 36 hours, and the comparison acrylate polymer B of average molecular weight 10000 
[ about ] was obtained by reaction mixture being dropped at a hexane. the structure expression of 
comparison acrylate polymer B ~ with, it is shown in DO 
[Formula 39] 
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-f CH2 - CH )— f-CH2 - C V- 
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0.5 mols and the compound (G) were mixed to 0.4 mols, and 0.1 mols of methacrylic acids were mixed 
for the compound (E) to tetrahydrofuran (THF) 200g. Then, azo isobutyl nitril (azobisuisobutironitoriru) 
2g was added, it heated at 60 degrees C for 36 hours, and comparison aery late polymer C (average 
molecular weight 8000 [ about ]) was obtained by reaction mixture being dropped at a hexane. The 
structure expression of comparison acrylate polymer C is shown below. 
[Formula 40] 

CH3 CHa 



^r. 0.5 r r 




0.05 mols of <composition of comparison ester polymer> adamantane dicarbonyl chloride were 
dissolved in THF, and 0.05 mols of . menthonaphtene diols were added to this. Temperature was 
maintained at the room temperature, and was stirred and the THF solution of a 0.1 -mol triethylamine 
was dropped gradually. After ****(ing) for 2 hours and stirring at a room temperature after that for 
ftirther 2 hours, reaction mixture was carried out the ** exception. Reaction mixture was dropped 
underwater gradually, the precipitation which deposited was fiirther reprecipitated with the water- 
acetone system solvent, and comparison ester oligomer D was obtained. The structure expression of 
comparison ester polymer D is shown below. 
[Formula 41] 



°'a5^ ^0.5 

beta 1 naphthol novolak of the <composition of dissolution retardant> 0.1 -mol naphthol equivalent was 
dissolved in THF, and the t-butoxycarbonyl-ized naphthol novolak (tBocNN) of molecular weight 3000 
was compounded by mixing reaction mixture with water and extracting with ethyl acetate, after stirring 
at sufficient quantity of G t-butyl 2 carbonate and a room temperature under the existence of 0.1 mols of 
sodium hydrides for 6 hours. In addition, the rates of introduction of the t-butoxycarbonyl in tBocNN 
were 100-mol% of all hydroxyl groups here. 

[0079] The sodium hydride of an equimolecular amount was added to malonic-acid tert butyl in THF, 
die bromomethyl adamanthyl ketone was added, and it ****(ed) for 3 hours. The generated salt was 
carried out the fiornace exception, the solution was condensed, and JI tert butyl 2-(l -adamanthyl) 
(carbonylmethyl) malonate (ADTB) was obtained. 
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[0080] 1-naphthol was condensed with the glyoxylic acid under the oxalic acid catalyst, and the novolak 
compound was obtained. This was dissolved in the dihydropyran, the hydrochloric acid of the amount of 
catalysts was added, and the pyranyl-ized novolak compound (NV4THP) was obtained, 
as the high molecular compound compounded as <formation of manufacture [ of a resist ] and resist 
pattem> **** of was done, a dissolution retardant, and a photo-oxide generating agent - the product 
made from green chemistry - TPS- 105 or ** NAI-105 were dissolved in a cyclohexanone (polyester 
system) or PGMEA (acrylic) according to prescription shown in Table 1 and 2, and the varnish of the 
resist of examples 1 -9 was prepared 



[Table 1] 
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(99) 
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the varnish of the resist which blended TPS-105 as a photo-oxide generating agent as a comparison 
resist on the other hand - combining - Table 2 - like ~ vamish manufacture of the examples 1-4 of 
comparison - it carried out 



[Table 2] 
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TPS-106 ( 1 ) 
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(99) 




TPS-106 ( 1 ) 
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TPS-106 ( 1 ) 


mm 4 


(99) 




TPS-106 ( 1 ) 



Subsequently, the rotation application of the varnish of these resists was carried out on the silicon wafer, 
respectively, the resist film with a thickness of 0.3 micrometers was formed, and a predetermined pattern 
light was exposed on the resist film front face using the stepper of NA0.55 which used ArF excimer 
laser light with a wavelength of 193nm as the light source. Then, after performing ** 1 king processing 
for 2 minutes at 110 degrees C, the exposure section was alternatively dissolved and removed by 2.38% 
of tetramethyl-ammonium-hydroxide solution (TMAH) MAH, and the mixed solution of isopropyl 
alcohol, and the resist pattern of a positive type was formed. The developer concentration at this time 
and sensitivity, and resolution are shown in Table 3. 
[Table 3] 
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In the resist of examples 1-9, it turns out that the good resist pattern of a definition is formed by each by 
high sensitivity, and it excels also with the transparency over light with a wavelength of 193nm, and 
alkali development nature as shown in Table 3. On the other hand, by the resist of the examples 1-3 of 
comparison, it also turns out that the good resist pattem of a definition is not formed, and it turns out 
that there are problems ~ it is further easy to separate. 

[0081] Furthermore, about these resists, the etch rate by CF4 plasma was measured and the dry etching 
resistance was evaluated. Consequently, when the etch rate of the resist which uses polyhydroxy styrene 
resin as a ** 1 SU resin was set to 1 .0, the etch rate of the examples 1 and 4 of comparison was 
common, and it was checked that the etch rates of the resist of examples 1 and 9 are 0.9-1.2 to bad one 
about in 1 .4 to 1 .6, and the etch rate of the resist of 1 .0-1.3 and the examples 2 and 3 of comparison has 
dry etching resistance with high all. 

(An example 10 the example 5 of example 18 comparison - example 9) 

the inside of the acetic-acid-acetic-anhydride solution of Cr03 which is an oxidizer in one mol of 
<composition of raw material (adamantane compound which has RAKUTONIRU machine (monomer)) 
> [composition of compound (a) and compound (b)] 2-adamanthyl ketones ~ heating churning - 
carrying out - after a 8-hour reaction and reaction mixture - neutralizing - the poly hydroxylation 
compound of an adamanthyl ketone - the mixture was obtained When this mixture was isolated 
preparatively by the high performance chromatography, 1 -hydroxy-4- AD AMANTANON (compound 
(a)), and 1 and 3 dihydroxy-6-AD AMANTANON (compound (b)) were obtained. 
Similarly, it oxidized, the [composition of compound (c)] 1 and 3-dicarboxy adamantane was isolated 
preparatively, and 1 and 3 -dicarboxy-6- AD AMANTANON (C) was obtained. 
[Composition of compound (d)] compound (c) was dissolved in THE, the rotary flow reaction of the 
tiiionyl chloride of an excessive amount was carried out for 4 hours, surplus thionyl chloride and the 
solvent were distilled off, and the acid-chloride compound (compound (d)) of a compound (c) was 
obtained. 

[Composition of compound (a')] compound (a) was dissolved in the dichloromethane, the meta-chloro 
perbenzoic acid was added, and it stirred at the room temperature for 1 hour. It processed by the 
diazomethane and lactone (compound (a')) was obtained. 

[Composition of compound (b')] compound (b) was dissolved in the dichloromethane, it processed by . 
diazomethane which added the meta-chloro perbenzoic acid and was stirred at the room temperature for 
1 hour, and lactone (compound (b*)) was obtained. 

Similarly, it oxidized, the [composition of compound (c')] 1 and 3-dicarboxy adamantane was isolated 
preparatively, and lactone (compound (c')) was obtained. 

[0082] [Composition of compound (d')] compound (c') was dissolved in THF, the rotary flow reaction of 
the thionyl chloride of an excessive amount was carried out for 4 hours, surplus thionyl chloride and the 
solvent were distilled off, and the acid-chloride compound (compound (d')) of a compound (c') was 
obtained. 

[composition of Compound e] compound (a') - the inside of THF - dissolving ~ etc. ~ it agitated with 
the acrylic-acid chloride of a mol, and at the room temperature, the triethylamine of an excessive amount 
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was dropped and it agitated 3H The depositing salt was carried out the ** exception, the solution was 
condensed, and the acrylic ester (a compound (e), R= acryloyl machine of a general formula (3)) of a 
compound (a') was obtained. 

[composition of compound (f)] compound (b') — the inside of THF — dissolving ~ etc. — it agitated with 
the acrylic-acid chloride of a mol, and at the room temperature, the triethylamine of an excessive amount 
was dropped and it agitated 3H The depositing salt was carried out the ** exception, the solution was 
condensed, and the acrylic ester (Compound f, R= acryloyl machine of a general formula (4)) of a 
compound (b') was obtained. 

[Composition of compound (g)] dihydropyran was added to the methacrylic acid by the acid catalyst, 
and tetrahydropiranyl methacrylate (compound (g)) was obtained. 

The desalting reaction of [composition of compound (h)] 1-ADAMANTA Norian and the acrylic-acid 
chloride was carried out by the basic catalyst, and adamanthyl acrylate (compound (h)) was obtained. 
[0083] Moreover, the Aldrich reagent was used for a methacrylic acid, a menthonaphtene diol, 1, and 3 
dicarboxyl adamantane as it was. 

[composition of compound (I)] 2-methyl-2-ADAMANTA Norian - the inside of a methylene chloride — 
dissolving - etc. ~ it agitated with the acrylic-acid chloride of a mol, and at the room temperature, the 
triethylamine of an excessive amount was dropped and it agitated 3H The depositing salt was carried out 
the ** exception, the solution was condensed, and the acrylic ester (compound (i)) of 2 methyl 2 
ADAMANTA Norian was obtained. 

[composition of compound (j)] hydroxy PIN ANON ~ THF - dissolving — etc. ~ it agitated with the 
acrylic-acid chloride of a mol, and at the room temperature, the triethylamine of an excessive amount 
was dropped and it agitated 3H The depositing salt was carried out the ** exception, the solution was 
condensed, and the acrylic ester (comparison monomer j) of hydroxy PINANON was obtained. 
The <composition of resin> compound (e) was mixed to 0.6 mols, and the compound (g) was mixed to 
0.4 mols and tetrahydrofliran (THF) 200g. Then, azo isobutyl nitril (azobisuisobutironitoriru) 2g was 
added, it heated at 60 degrees C for 36 hours, and the average-molecular- weight about 7000 copolymer 
7 was obtained by reaction mixture being dropped at a hexane. The structure expression of a copolymer 
7 is as being shown below. 
[Formula 42] 



The compound (f) was mixed to 0.6 mols and the compound (g) was mixed to 0.4 mols and 
tetrahydrofliran (THF) 200g. Then, azo isobutyl nitril (azobisuisobutironitoriru) 2g was added, it heated 
at 60 degrees C for 36 hours, and the average-molecular- weight about 8000 copolymer 8 was obtained 
by reaction mixture being dropped at a hexane. The structure expression of a copolymer 8 is as being 
shown below. 
[Formula 43] 
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The compound (e) was mixed to 0.6 mols and the compound (i) was mixed to 0.4 mols and 
tetrahydrofuran (THF) 200g. Then, azo isobuty 1 nitril (azobisuisobutironitoriru) 2g was added, it heated 
at 60 degrees C for 36 hours, and the average-molecular-weight about 5000 copolymer 9 was obtained 
by reaction mixture being dropped at a hexane. The structure expression of a copolymer 9 is as being 
shown below. 
[Formula 44] 



a compound (b') -- 0.05 mols -- THF -- dissolving - a compound (d) -- 0.040 mols - in addition, 0.010 
mols (c) of compounds were added further Temperature was maintained at the room temperature, and 
was stirred and the THF solution of a 0.1 -mol triethylamine was dropped gradually. After agitating for 2 
hours and agitating at a room temperature after that for further 2 hours, reaction mixture was carried out 
the ** exception. Reaction mixture was dropped underwater gradually, the precipitation which deposited 
was reprecipitated further, and ester oligomer (poly acid anhydride ****) 10 was obtained. It was 
average molecular weight 4000. The structure expression of ester oligomer 10 is shown below. 
[Formula 45] 



a compound (d') 0.05 mols - THF - dissolving a menthonaphtene diol -- 0.040 mols in addition, 
0.010 mols (C) of compoxmds were added ftirther Temperature was maintained at the room temperature, 
and was stirred and the THF solution of a 0.1 -mol triethylamine was dropped gradually. After agitating 
for 2 hours and agitating at a room temperature after that for fiirther 2 hours, reaction mixture was 
carried out the ** exception. Reaction mixture was dropped underwater gradually, the precipitation 
which deposited was reprecipitated ftirther, and ester oligomer (polyacid anhydride ****) 1 1 was 
obtained. Average molecular weight was 3500. The structure expression of ester oligomer 1 1 is shown 
below. 
[Formula 46] 
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0.05 mols were dissolved for the compound (d') in THF, and 0.050 mols were added for the 
menthonaphtene diol to this. Temperature was maintained at the room temperature, and was stirred and 
the THF solution of a 0.1 -mol triethylamine was dropped gradually. After agitating for 2 hours and 
agitating at a room temperature after that for further 4 hours, reaction mixture was carried out the ** 
exception. Reaction mixture was dropped underwater gradually, the precipitation which deposited was 
reprecipitated further, and ester oligomer 12 was obtained. Average molecular weight was 3000. The 
structure expression of ester oligomer 12 is shown below. 
[Formula 47] 



It reacted for 40 hours, having used azobisuisobutironitoriru (ten-mol %) as the initiator for 
tetrahydropiranyl methacrylate (compound (G)) in THF having used [composition of comparison 
acrylate polymer] adamanthyl acrylate (compound (H)) as 0.6 mols, 0.4 mols were dropped into the 
hexane, and comparison acrylate polymer E was obtained. The structure expression of comparison 
acrylate polymer E is shown below. 
[Formula 48] 



0.05 mols of [composition of comparison ester oligomer] adamantane dicarbonyl chloride were 
dissolved in THF, and 0.05 mols of menthonaphtene diols were added to this. Temperature was 
maintained at the room temperature, and was agitated and the THF solution of a 0.1 -mol triethylamine 
was dropped gradually. After agitating for 2 hours and agitating at a room temperature after that for 
fiirther 2 hours, reaction mixture was carried out the ** exception. Reaction mixture was dropped 
underwater gradually, the precipitation which deposited was further reprecipitated with the water- 
acetone system solvent, and comparison ester oligomer F was obtained. The structure expression of 
comparison ester polymer F is shown below. 
[Formula 49] 
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The comparison acrylate polymer G shown with the following structure expression and the comparison 
acrylate polymer H, and the comparison acrylate polymer I which are indicated by the [comparison 
acrylate polymer] publication-number 10-No. 3169 official report were prepared. 
[Formula 50] 

CH3 





CHj C CH^ 



CHj-C— 

C=O/30 

I 

OH 



[Formula 51] 
CH3 




jf^^n- H 



[Formula 52] 
CH3 



i 



CHj- C 




CH2-C 




CHj"" CH3 
CH3 



CH3 



C=0 ^30 

I 

OH 



as the high molecular compound compoimded as [formation of manufacture [ of a resist ] and resist 
pattern] **** was carried out, a dissolution retardant, and a photo-oxide generating agent - the product 
made from green chemistry TPS- 105 or ** NAI-105 were dissolved in a cyclohexanone (polyester 
system) or PGMEA (acrylic-ester system) according to prescription shown in Table 4, and the varnish of 
the resist of examples 10-18 was prepared 
[Table 4] 
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(99) 




TPS-106 ( 1 ) 


^MMl 5 


• (79) 


ADTB (20) 


NAI-106 ( 1 ) 


mmi 6 


1 o 

(79) 


NV4THP (20) 


NAI-105 { 1 ) 




x;^r;i^3r';=fv-l 1 
(99) 




NAI-106 ( 1 ) 


mmm IS 


x;^f">'l':ty=fv-l 2 
(99) 




TPS-106 ( 1 ) 



On the other hand, the varnish of the resist which blended TPS- 105 as a photo-oxide generating agent as 
a comparison resist was combined, and as shown in Table 5, the vamish of the examples 5-9 of 
comparison was prepared. 



[Table 5] 






(%) 




mmm (%) 




(99) 




TPS- 105 (1) 


m^B 


(99) 




TPS.106 (1) 


immi 


(99) 




TPS-105 ( 1 ) 




(99) 




TPS-106 ( 1 ) 


mm 9 


(99) 




TPS-105 { 1 ) 



Subsequently, the rotation application of the varnish of these resists was carried out on the silicon wafer, 
respectively, the resist film with a thickness of 0.3 micrometers was formed, and a predetermined pattern 
light was exposed on the resist film front face using the stepper of NA0.55 which used ArF excimer 
laser light with a wavelength of 193nm as the light source. Then, after performing baking processing for 
2 minutes at 1 10 degrees C, the exposure section was alternatively dissolved and removed by 2.38% of 
tetramethyl-ammonium-hydroxide solution (TMAH) MAH, and the mixed solution of isopropy 1 alcohol, 
and the resist pattern of a positive type was formed. The developer concentration at this time and 



sensitivity, and resolution are shown in Table 6. 
[Table 6] 





m& (mJ/cm») 


mm (/im) 




flffi0Ql 0 


5 


0.15 






1 5 


0.15 


^» 




1 0 


0.16 




nietFgi 3 


7 


0. 14 




Id&f^l 4 


1 4 


0.15 






1 2 


0.14 






2 2 


0.15 






1 6 


0. 14 




mmi 8 


2 0 


0.15 




ite^5 


2 2 


0. 35 






1 0 


0.19 






1 3 


0. 35 




itmms 


2 0 


0.3 5 






] 3 


0.2 0 





In the resist of examples 10-18, the good resist pattern of a definition is formed by each by high 
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sensitivity, and it turns out that it excels also with the transparency over light with a wavelength of 
193nm5 and alkali development nature as shown in Table 6. On the other hand, by the resist of the 
examples 5-9 of comparison, it also turns out that the good resist pattern of a definition is not formed, 
and it turns out that there are problems - it is further easy to separate. . 

[0084] Furthermore, about these resists, the etch rate by CF4 plasma was measured and the dry etching 
resistance was evaluated. Consequently, when the etch rate of the resist which uses polyhydroxy styrene 
resin as a base resin was set to 1 .0, the etch rate of the examples 5 and 6 of comparison was conunon, 
and it was checked to the thing with the etch rate of the resist of 1 .0-1 .3 and the examples 7, 8, and 9 of 
comparison bad at 1.4 to about 1.6 that the etch rates of the resist of examples 10-18 are 0.9-1.2, and 
have dry etching resistance with high all. 
[0085] 

[Effect of the Invention] It becomes possible to have high dry etching resistance, while the transparency 
over short wavelength light is excellent according to this invention, as explained in full detail above, and 
to realize the photosensitive constituent which is a definition in alkali development and which can stroke 
good and can form a resist pattern with high adhesion. 

[Translation done.] 
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[0 04 3] /^:fc:^%P^{rfS^fem(l7K y v^yuji^'g^ 
[0 0 4 4] mi^(Diu<mm^it 

^4=^ (A) xti (B) h^i^^n^cDrnmi^^m-^^itx 

^m-^^-^X'i^^hKtzh(OXh^^\ p<5"yur 
^^^yiz—h. 7^ ^7U7« ^ ^ y a— ^czDT^y 

v-r/T^yu— h y ^y^7^D 7« 5"yur 
yt/— a— y ^yU;7.f^U'>^ h y ;^ ^yUv- y yUT^ ^ 
^ y I/— h y j?^ 5^yUC/y yUa — >^ n □ T y U — 
h . S y ^/U'> y f^y^a — o □ y u— h ^ 
M7X-^ L/-r 7^ h ^ h: Kn f^^yu^^ ^ <^ y U- — 

h, -7^ t: Kcr h:''^:=^yUa — a tn T y t 

— y^^yuy ^ ^ y U— h, t — yf^yUa — ^ o aT^^ y 

7t^0^:=l/U';^ ^ y Ix— ;^ V^yU 7^ ^ ^ y I/— ^ / 
yU7KyU:=iyU7^ ^ y T^-eV^^yU^^ y U — 

[0 0 4 5] ^gt^icOTyU;^ y 

-^^^ >^RV^Ztlh(0^7.y^/\^M:^i^. h:":iiyu:7ni/ 
— yu, h:-':=^yu-:h:7 f — /u^ yu^dSf^ >$7 ^ y 

— SO^^c^ircOTy^;^ y ^Sttil^^^^t^tm-^^ir 

[0 0 4 6] ^co^^^fJ^ti^^ LX(1. ffij;tf±'^/u;t-r> 
^(/:>, ^ y :7^o tVnii;7,y^yu^ h -7 t Kd t" v^yU-^ 

^'>7« 5^yU:3i;7,^/u^ 2 — N y 7^ ^yU'> y yuir. h=ir'>7< 
5-/^3:. 7. 7^ yu, 3 — xf^y a^=\^->y^zIl7^7^y^^ ^ 
y 7KyU^/U3i7'. h y y 5^yL"> y yU^^^sT^ yU^ y 

:r,=f-;Viy\J yU^T'^T'yU, ^ y a t" /L- y 5^ yb y /Uzc 

y-7-yu, c/— t — y^/uy ^^/uiy y yu:2ix-7-/u, ^-V-t^ 
y— /u, 2-Tyu^^yu-i. 3-^=^-y-yy>, 4-r 

yu^Y-yu- 5 -^^^y- .1 , 3 - :t-V-y- y' y > . S-T/u 
^: t — y h =^'>:^/i/-K — /uoi— T^yu. t — h -> y 

^'-/Uoi — -7-yU, 4 — ^>^7^:=i a ^v-y f^yU^ — T^yU^ y-- 

■t'-zU', 1— y h-rC/->y v-zuoi— -r 

/U^ 4 — y -^^T^ h "y h: \<' u \d! y — ^ 4 — 
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^ — 2, 3, 3a, 4, 5, 6, 7, 7 a 
^J^eKa-7, 8, 8 - h y ^ ^'-yU- 4 , 7-;'i -^/'< 

h y / ^yU'> y /ujc— ^yu^ p. y ^^/U'> y /um— -7^ 

P tVU'> y /Um — T^yu^ -i/zn^/U^ y tVU'> y /Uoi 

-tr^— yu, y y^Vrir^^^—zu, 2. 2, 2-hy^ 
□ do^f^ y 7=-'>Tir^— /U, 2. 2. 2-hy>^n^zc 
^ y 7^"VTir<57— yu. 2. 2, 2 - h y 3 — Krcf^ y t^' 

yv^v<^^— /u, y e y T^'v^^— /u (r-tr 
K) , C7 ^ y yu, iy^^^ n --^^ > y 

vi/^ ; y h iy y 5^ >^Tir ^ — /u. ^h^'>y^U'>- 

Tir^— /u, y h^^r iyy ^ l/>-;^/uyjii^^/u^ 1_ 
y h =^ '>^5^ y v=^V7^y^y:Ily.y^/^, 1 ^ 20 
y xy^/L-y^y.-T'yu. 1, 2 — i:^y h^v-^^y 7=--y 
:r/uyai;7.^/U^ 1-N, N — v^y f^yUT^: y^f^y 
>-;^yuyzi:.^.7^yu^ 2 — ^^i^'>y □ ^>'5^ y 7=•'v7^y^ 
y^y^-7"/U/^<!fC0i^--r y y ^/U'y:r.;?;^/U^g ; ^ y 
y 5^yU-> y /U^T'VTir^— /U, h y ^^yuv y yu-jry^ 

>Tir^~/u. h y-r yy^D tvuv-y vr-tr^ — 

t — :7'^yuc/y f'yuC/y yu^T^VTir^— /u/^^'co 
V y /u^v^vTir^— ; i/- t -:/5^/uiy y /uzc— 
•T^/L., 1, 3-1', i\ 3', 3' -f" h^-r yy^cz e 

C/i/o =3r-t^:/— 1 , 3 — v^-r y T^'y^— T^yu/^^'cov/ y 
T^/L-^ : c^y ^/ur-tr^— yi-. >>"y5^yuy-y — 

/U, fx— 2, 2, 2 — h y y D am^yUT'-tr y — /U, 
t:"y>— 2, 2, 2 — h y yn^m^^/UTir^ — vu. 
-2. 2, 2 - h y a— K^r-^^/u-riry — /u. t-y- 
2, 2, 2 - h y y D aai^/uy*>S7— /u^ t:-y-2, 
2, 2 — h y y cr--tjn5^/U>^^— /U^ t:'y~2, 2, 2 

- I- y H— Krcf^yuy-y v-'Tir^'-zUTir y — /u, 

r ^ / u y- y — / u /jr cb' to T ir y - / u^® ^ 7t I :i 

1. 3 -e/:^=^y'7>^. 4 ->^n--ty ^-/U- 1 , 3 

- v>'y^=Y- y ^ 4 — 3 ' -y7^::^/L-- 1 , S-v-'Tt-^ 

yy>', 4, 5 - ':yy h ^v->y ^-zu- 1 , 3-i/:^-ry 
^>'/j:<t'o9-y*^ y y y r-fey — /uii^/cfiy-y — /u 
S ; o- V y y 5'-/L''>y /u->r y t Ky o- i -3- 

h ^ v-^ 5^ /L- ■> r y t K y > , O — -t" h ^ b K CI ^ 

/U'>ry c: Ky v/.i:<t'(7^->Ty t Y lymtSiE^m-f^ 
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ffi, :3i h^iya:^/uS. 3 -^=^y *>y o-s.^->yu2r 

^yrK/u^^ug^ h y y ^/u*> y /L-S. T^h^brKot' 
^z^/kffi-'^T'if ^ y h 3^gi^y.7^/u+?¥it^W-r 
^mm=^\\L^^. fi^iJ;t(i'2r /U^/L.r y'-^>^;nn;7.^ 
/L-, C/T/U^/L-^y r y'-y'V^/uy ^ y — yU:x.;7.-7^/u 
y >^ v-'^t—zL-co 3 t: Kadi^iy t'^y >- 

[0 0 4 8] ^n^^T^^^^^^tiSd, K^^:3^:y^>^y' 

^t\^x\±. f^ri^/uTy y h-^y y y y h ^ 

r y y h/y y y y I/— y y-v^^—zucon . 
y y /u/y y y y yu^icy.7"/U75^M^ L< . ^^t:: 

fli|#r?^^9- 7 3 1 7 Sdr^^^tV-Si; 2-TzU 

^zu- 2 -ry-^yy y — zucor y y zu/y ^ y y zu^ 

inyT^zu^, 2 — ry-^y^zi-y^ny^y — /UJ^. -Z/Tzu 

^zu^y ry'-r v^zuy y y — zk7:>7' y y zu/ y y y y 
zu^^y7^zu/^<Jf75^ J: 19 

[0 0 4 9] /^ib\ 7^^P^(::^.6fam^fi^i--5^{l, 

8 0^zu%. ^^{rfil 5-7 0^zu%(D|5fflF^i:i|3::^ 
-r^r ir/^^Jt^ fsict/^nfi*, 1 0^zu%^r^T-fi 

"Tt'^fmrn^^i^m^wm-r^ z. t l < . 8 o ^zu% 

[0 0 5 0] f^:^. ^^m<Dm.^mKf5^^i'3:mm^(D^ 

zu ;^ y ^ L-tiz.h.ib (om^^mi^m ^ ^-r a 
[0 0 5 1] ;$:^p^tc#.5«tHi^fi^-r-5[^ti. m-g-^ 

itI: t)4T-^ 7KfSf:fe75^0. 1 g/7Kl g '^fi5i;t'5ft:& 

[0 0 5 2] *^P-«;::ff;^<^f/lg^TIl'&-f ^f:^i:i. ffi-^-^ 
M" 9 ft'&fe/j^ u >>'y hc7:):gi£-S7ti::^J-r^SP^tia'%iS 

-T-f i- W L ^ 4n ^ ^{Si/I^ -r 5 ^ i: 7^^ ^ L 
< . a9^f>^icM/i^<^:>r&S 1 9 3 ntu(7:)^izti'r^^&±j^i 

(0 0 5 31 ^^t/lgco>c-o</;>- 
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[0 0 5 4 ] fitftfifS-tlfe;^ ^u>'^^-r^fl::'^it^i:{z, 
;t (±V ^ u- >^ CO wm i :: t'E^Pii § I tico MJ^^S ^ ^i" -5 ib-g- 
t:f)'^ZH\Zt%'^'t^o ti'/j^Xh-k'k^ (5) T^^$n-5 

[0 0 5 5] 

R3O (CO) CH2 (CO) OR^ (5) 

-^o ^fc, R 1 i:R 2(:±g[5:^^tz^^'&LT, m^lb'&if^ 
^JfMLTt>^^\ ?'^;^^T'b, R 1 , R 2/5^ t e r t y 

[0 0 5 6] ^^mx^-i. m{i:^^i^>tm^^n.xm 

:^ h(Dmm^^ 1 OfiS%i^Ji(t?:^ai: 9{:i^^ic5)-7^^ia 

T/i^-Ai vm.ii^xmm^tmm^(Dm^f£Uiy:7. h^<^- 

[ 0 0 5 7] ^^PJ{c{^.^1tt/Igco3pi^?5>^fifg:, 
5^L/V^^T^5 0 0 — 5 0 0. 0 0 Oco|G[Sf^l::t3:/E$ 

i&'r^zti)^^mm>ii's:^f)-^xi^^^ mimMm^(r>m 

r 0iJ;t{i'5 0 0 - 1 0 0 Oco^i^^^ 

fit:: ^ < L /cif-^ /^i^ftr ^ WifliiJi* 5 co T-g^ 

^ Li^i>cOct/^Oo ^ bic:icoi>^-'^. .fm^f^{::fi, ^< 
CO ^ffi # L T t> Pu^gg tt ix tl'fsT^- $ L o /j ^ 

< % m.^ > T i c m <D m 'it'^m.mn 

[0 0 5 8] ^^fl^^(7:)S7ttim^4^fi. fitJitZfef^gcO|tlL{Z 
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^Ztt'^X^^^ Zk\.h(D\\L^^(D^W^mt\^X\%. V 

— K^'i7Ahy:7u— 2. 3, 4, 4-v^h-7c:K 
a ^>'-s:>'y':7iii / v - 4 --t-:7 h^/ >'->'r K;^^^^ 
y'^^.— 4 -N- y'o:— /UT ^: / — 2 h^'>:7 

;nrLyU->r y:^^7i^>',yU^^— f. ^ 4 _ jvj _ -7 ^ - ^^-j- 

10 4 -N- >^rc-yUT ^ y - 2 -7^ h^'>^^ — yuv^ 

r y:=^C> jU:7m^/U;=!./U>'zc— h . 2, 5 — h ^ 

i>'Ty'::^'^i^- 3 -^/L-Ttf^i/- 4 — t: Kn^v':7^- 
/u;7./u:7 3,— f.^ 2- :^ V^'^~ A—n — '7 zxLz^j\^^ zxL 

20 giMPl-103 (CAS. NO. [8 7 7 0 9-4 1 
-9] ) . ^t'^^t^mBDS- 10 5 (CAS. N 
O, [145612-66-4]). ^fVit^MND 
S-103 (CAS. NO. [1 1 0 0 9 8-9 7- 
0] ) , ^t^Dit^mMDS-2 0 3 (CAS. NO. 
[127855-15-5] ).<;^<t^^9 it^M P y r o 
gal lol tritosylate (CAS. N 
O. [20032-64-8]). ^t^^it^mUT S 
-102 (CAS- NO. [7 5 4 8 2- 1 8 - 
7] ) . ^t'Oit'^mOTS- 10 3 (CAS. NO. 
30 [71449-78-0]). ^t^^it^MMDS- 1 
0 3 (CAS. NO. [127279-74-7]) , 
^t^^ it^mMD S - 1 0 5 (C A S. NO. [116 
808-67-4] ) . ^t^^it^m:MDS-2 0 5 
(CAS. NO. [81416-37-7] )./>.ct'D 
fl^^SilBMS - 1 0 5 (CAS. NO. [149934 
-6 8-9] ) . ^t^^it^mrWlS- 10 5 (CA 
S. NO. [127820-38-6]). ^ f ^ if^ 
S^NB-10 1 (CAS. NO. [2 04 4 4 - 0 9 - 
1] ) . ^t'^ it^BlNB- 2 0 X (CAS. NO. 
40 [ 4 4 5 0 - 6 8 - 4 ] ) . ct^ f9 iL^MD N B - 1 0 
.1 (CAS. NO. [114719-51-6]).;^ 
t^it^mONB- 1 0 2 (CAS. NO. [1315 
0 9 - 5 5 - 2] ) . ^t'^ it-^'MDN B - 1 0 3 ( C 
AS. NO. [1 32898-35-2] ).^<t'^9 ft 
^SlDNB-104 (CAS. NO. [ 1 3 2 8 9 8 - 
3 6-3] ) . ;^t'^ ft:^§«D N B - 1 0 5 (CAS. 
NO. [ 1 3 2 8 9 8 - 3 7 - 4 ] ) . ft^iVl D 

AM- 101 (CAS. NO. [ 1 8 8 6 - 7 4 - 
4]) . ;9^ct^t9 fk^fi^D AM- 1 0 2 (CAS. NO. 
50 [2 8 3 4 3 - 2 4 - 0] ) . ft^MDAM- 1 



o 
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0 3 ( C A S . N O. [14 1 5 9 -4 5-6]).-?^ 
t'^J it-^/'MDAM- \ 0 4 (CAS. NO. [1302 
90-80-1] , CAS. NO. [130290-8 
2 - 3] ) , ^t'^it^mOAM - 2 0 1 (CAS. N 
O. [2 8 3 2 2 - 5 0- 1 ] ) , ^t'Vit^mCMS 
- 1 0 5. ^t'Vit'^mDAM-3 0 1 (CAS. N 
.o . [ 1 3 8 5 2 9 - 8 1 - 4 ] ) . ^ ct' (L^S^ S [ 
-10 5 (CAS. No. [3 4 69 4- 40- 
7] ) , ^^t'V it^MND 1-105 (CAS. No. 
[ 1 3 3 7 1 0 - 6 2 - 0 ] ) , ^ cb' 19 it^Wl E P I - 
105 (CAS. No. [135133-12-9]) 

wet {.-ct^o 
(ft: 9] 

FDS-105 
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CH2O 



to) 



CF3S03- 



CH3 

MDS-305 CHa-^gV-li 



JO) 



CF3S03- 



l+SbFo 



S+SfaFe 



[fki 0] 



10 



30 



'10 



;o^l^o; 

CFaSOa" 




p> BF4- 

o; 

C(CH3)3 



S+CI04- 



(^<@^Se+PF6- 



20 [ft! 1 ] 



O 
II 



OH 

SbF6- 
CHa CHa 



SbFe- 



1+ PF6- 



+S BF4- 



[ft 1 2 ] 



19 



PF6- 



PFe- 



Et 
Et 



Utl 3] 



lit 1 4 ] 



N-^)-N2+PF6- 
((CH3)aC-<gj^ 

I+CF6SO3- 
ICs Hs Fe+ Cb Hs] PFb* 

<p)-r-@> BF4- 
(^)*-^ AsFs- 
<§>-r-©> CF3S03- 
H3C-<§)-r-<:§)-CH3 PF6- 
^^1*-^^ OCHaAsFe* 

a-<g)-^<§)-CI SbFe- 

<§)-iXo) PF6- 

<©>-l'Hg) SbFe- 
<§>-I^-<§>-N02 BF4- 



Iffc; 1 5 ] 



(J 
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( 



(JQ)^^ CFsSOa- 



BF4- 



AsFe- 



10 



OHH(g>-5<^"'BF4 



CH3 



OH-foV^ 



BF4- 



[fki 6] 



SbFe" 



20 



30 




S+ PFeT 



S-^ SbFe" 



[fki 7] 



S+ BF4- 



^3< 



CH2CI 
CH3 



'10 




H0-(0 



PFb- 



AsFe" 



CHa 



PF6- 



50 nt 1 8 ] 




o 

lit2 0] 
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10 



20 




< . ^^^^^ 1 ffico^^lS4-^L. R 1 1 R 1 2 fi^ 

[ft:2 3] 




^10 



[fli2 1 1 



23 



oz 



N02 



oz 




S03-- X 



SCb0CH2-<^)-NO2 



OC2H5 



0C2HS 



-qYqY S0z-iS02 -<Q>- CI 



lit 2 4 ] 
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pCzHs 

SCiOCHj-<SVN03 

OC2H5 



OCsHs 



10 



20 



30 



40 




OC2H5 




OC4H9 




50 



OC4H9 

Si. -r^T^vss, TXi^^-m. 

-^:7^u>'|;^K y'ni-^hi/v^^ -7:r.^-:y 

hi^>m. rvh^irvSf^. ^'/L^;^^ ^T^vm, r-tr:7 

T>'hvir>ll. ':/-<>y" [a. j] r^h^-tr^^R. 
-f>^V [K 2- a] ^>7-"Ve. TVh^ [2. 1 

- a ] -r-y^/iri^Wi. : H--<vy [a ] o-^^- h 
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y ^\^-A-y i^r-^^i^ T'^y:xL'j-i^ 
r-trr >- h y uv-^, v y 
t^uvS^L ^y-fe:>'^f, ^>^^-tr>IS, yu>rT-7=> 

i^^L zr \-yy zr.:^u>'m. y :xl > m . --^-t^ir 

y^yir.^m. ^-y^-^i^m. \iy :y h ^^<u 
viiTi. 'J^i^yyz^-f-'^ hi^^m. -<>x [a] rvh 
y-^i^m. 'y^i^y [a. j] T>h^ir>ll, -Ox 
y [K 2 -a] -rvxvli, r>h^ [2. l-a] 
-:^7^-t>^^. IH-^^V-;/ [a] '>^a-<vh [j] 
TV- h y±>^m^^-t^ 4 ~=^ry Vv^r V Kftl-g-^^ : 

^^L-'Vfa. -^v^L/v^. -rvv^'vil, rxuvit, 

^'^-t-U'V^, :7zn^> h 1^^/11, Ti^ hy-ti^m. y 
/i-^y:yy'>^m. Tir :7 y ^ TirTvh 
y l^V^. h y :7 3i:^ U-V-lt, fUVl^, :^^y-tr>^\ 

II. ^>^y:jL>m. ^>^±>^m. T hyy 

t'^^huv^c, >^^iyyy rx.-r^^ 

[a, j] T^/hv-t>?l. 4>^v='y [1, 2-a] 
V-T^'^^. T>-h^ [2. l-a] -t-y' ^^ir>?l, IH 

[a] '>^i::i-<>'h [j] T h ^ ^^T fl'j 30 

^^-t^y^/i^y M.^fzi-±B— h y u 

T-105(CAS. No. [137867-6 1- 
9] ) . ft^MN AT- 10 3 (CAS. No. 

[131582-00-8] ftl^S^^lN A I - 

10 5 (CAS. No. [8 5 3 4 2 - 6 2 - 7]) 
^ct'f^fb^MTAZ- 1 0 6 (CAS. No. [6 9 4 
3 2 -4 0- 2] ) . -Ji^t^'O \\L^mN D S - 1 0 5 , . 
^hi'O it^m P I - 1 0 5 (CAS. No. [4158 50 
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0-5 S-9] ) S -r/U^/Uft:v''-<VX5"^:7rc 

vKy^u-— s - T/u^/ufL'^'^vy^^ 
b^5o Z.^h(r>^X'h. \- V y^rLZ^/b-y.yi.y^zz.ryj^ 

h V yi^—h. h ')'^y=^f^7^)\yy^=.^j^ h V y 

7^^i^y^=-/i^?^ ^ly^ ^:^t'^it^mNAT~ 1 0 5 (C 
AS. No. [137867-61-9] ft 
^MNDI-10 5 (CAS. No. [133710- 
6 2-0] ) , ^t^^it^mNA 1-10 5 (CAS. 
No. [85342-62-7]) ^'(i^jr^t ^ b 

[0 0 6 0] :^mm(omyt^m.f^^^<zi6i ^r. ytm^^ 

0 1-5 0^yi-%. ^ U< (iO. 0 1—4 0^ 

/u-yo, #iC^t^U<fl0. 1 ~2 0^/u%(7)$6fflf^X'^ 

5o t-?:^^^^. 0. 0 0 1 ^/u%^-?®-e{ifi^v^igST-i^ 

[0 0 6 1 ] ^^m(Dmyt^mf^mt. mmRxj^mm 

[0 0 6 2] /)-j^-^mmn±mt ti^xi^. T^\-tfvm 
^';^m^ik(o^^!^f}'-T/i-ij vmm^x— (c-o 

-OS (=0) 2-, ^Ttfi-O-^^C^-S^ 
[0 0 6 3 ] :Sf$:&^{Ztl. y=x:./—^\^i±it^^=^t~z/ 

;^ h^vv-^ o---:^r'>/^^"-ryU. 4 — > h^'>7^ h "7 
h: Kd fv^^vu^— f /u, 1, 4 — ':x7t-^-y->— 2 — -Y 

— ^/U^ h ^ t Kny^^ — yUoi — 2, 3, 

3 a. ^1, 5, 6, 7, 7a— :^^:^tKa— 7, 8, 

8 - h y > 4, 7-p<^y-<>-y:7^>-2 — i 

./Uin — ^yU^ t — y^-zU-JC — ^/U^ h y y ^zU'> y /brc 

— 7"/^. h y ^^zi^i/ y /i/:3i"v^/u. h y -r y y^ct tvu 
-r ez/uc/ y /uo:.— t — y-7-z^':xy ^-/ui/ y /uzc— 

Tffn/uy 5^/ui5, h y y 5^vU">y t 
^-/u-vy /uig, fo^i/Mlv^hTt Kcr t"^r^/^E-^^i:"''^:* 



(1) 
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[0 0 6 4] ^h'izmmn±mit. m^^m (mmxn 

/Uzc^.-r t — ^^yu-i/ y yUic;?. v^/u^ 

y'u tVuOV ^yU'> y /Hn^'.^/U, i>— t — 5^ 

3-^^-y-yy>. 4 -T/udf-yu- 5 -;^df-y- 1 , 3 

-^^-y-yyv, 5 -r/u^/i— 4 -^^y~ 1 . 3- 

Ut2 5] 

CQ2C(CH3)3 
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(CH3)3COC(CH2)4COC(CH3)3 




!Oy-<0)-0-C(CH3)3 



10 



20 



{0)-^-0-C(CH3)3 



(CH3)3C- (XOMO/O- C(CH3)3 



C(CH3)3 

o 




[ft: 2 



lolor' 



OCb- C(CH3)3 



(CH3)3C02C 



C02C(CH3)3 



loior 



[fk2 6 ] 



CCfe-CH-CH3 
pshfc 



1 ir-oc(cH,), 



30 




CXfe- C(CH3)3 

019: 

CXi!- C(CH3)3 




COB- C(CH3)3 



•10 



UfZ 8 ] 



29 



O 



<§>£-oO 

OCfe- C{CH3)3 

(CH3)3C-0eC^^ 

<gH!§)- 0-CCe-C{CH3)a 

COeCH- CeHs 
I 

CK3 
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IS, iS^^^<t'70^^^^$ti7t'>y =1 Vr>:r./N. 

GaAs, A 1 G a A s /^(h^'tO I I [-Vi^fh-^ 

ryu^^^S^K, IBPSGza-hS^^ PSG:n-h 
SOGr^— hS'ffi. ;^?-^'>lIgx/N-y ^^;K4^<l:•' 
[0 0 7 3] €^l^T% p/r^co-^;^. — v^^rbTfk 

>':7"7t(7:» i hl^S. g*«, =*r-tr y V-^Vy^Tt. KrF 40 

^^A r FCO^^V-'^U' — ih'7t^-cOd e e p U V^fe^^C/^ 
^ □ hD>^— fv^^yU-^V^Ol— > (SOR) . fg-f 

W^^Xh^^ 

[ 0 0 7 4 ] m'xmz\t^m^m^i>y^ hcom-^. m 
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r^-t^^ :-(DttT;\^f}^)m'^(r)mm\t\^x\±. 

i§?S/^^c!:'(7^^r<®r/U7^; y 7K@5^ft:;^ y A, 7K 

sgfL-t- K y ^ d^tsihicDnmrr .^^-h y 7KvS?^, ci^xbicr 

5o ^^^z.z.x(OT;i^ti')mm(r>mm±. m^-s^t^m 

[0 0 7 5] ^^LT. ^«0^(7:)^7ttt^fi^4^^ffll^T 

t\^tz.V=7^=^y=^^^<fX^ ^[±iLfcS1g/^i:'{:i 
-y-^'^:^^ — ^— ^: ^ o vfl^to^^^ffl/^/'^ — 

[0 0 7 6] ±3ze LTtci: 9 /=^X?lii^.^Kcoto(7:)X^i 
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/U'^- h V 1 ^/U^. ^^t:^'l-C^^C r O 3<7:)Sm-f!27K 

r y-e>5^yKy- HX7:)7t^y t Kn^C/yu|biL^4^y^ 

T^^L/cc!::I^. l-t KD=5ri>-4 -T^^v^ y 
V (ft^-^^ (A) ) t I. 3 >>'t: KD=ir'>- 6 - T 

/ (il:-&4^ (B) ) ^^#7to 
[fl:^t^ (C) CD-^^l K 3 - v>■y^7y^rK:^r'>T y^>' 
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iy-e-ry-^iy^ / (C) ^?#fc, 
[fh-g-i^ (d) (D^m it^m (c) ^THFi::i$&? 

-tr. ^PJ5":^:=^yu^ o K <h i^^^g^ LTft:^4^ 30 
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(c' ) co-^/5ic] 1, 3 ->>";^/UrK^r'>7'y-'' 40 
(c' ) ) Sr^#7t. 

(0 0 8 2 1 [fb^l^ ( d ' ) c/^-g^nit] {M.^^^ ( c ' ) 
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